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Simplify Anemia Management

Darbepoetin alfa

Abbreviated Prescribing Information NESP® (Darbepoetin alfa) prefill syringes 20, 30,40 mcg. Nesp®, Novel Erythropoiesis Stimulating Protein, Indication: Nesp® (Darbepoetin alfa) is indicated
for the treatment of anaemia associated with chronic renal failure and cancer patients. Dosage and administration: The recommended dose for chronic renal failure patients, The initial Nesp®
dosage by SC or IV administration is 0.45ug/kg body weight, as a single injection once weekly. For patients with non-myeloid malignancies receiving chemotherapy,the recommended initial dose
is 500ug or 6.75ug/kg body weight given once every 3 weeks as a single SC injection. Alternatively, once-weekly SC dosing can be given at 2.25ug/kg body weight. If the response is not
satisfactory in terms of reducing red blood cell transfusion requirements, the dose should be doubled to 4.5ug/kg given once weekly. Contraindication: uncontrolled hypertension, known
sensitivity to products derived from mammalian cells, and known hypersensitivity to darbepoetin alfa or any of the excipients found in Nesp®. Precautions/warning: iron status should be
evaluated for all patients before and during treatment, supplemental iron therapy is recommended for all CRF patients whose serum ferritin is below 100ug/L or serum transferrin saturation is
below 20%. Interactions with Other Drugs:No evidence of drug interactions with darbepoetin alfa was observed during the course of clinical studies. Adverse Events: In CRF Patients reported
in + 5% of patients treated with darbepoetin alfa is hypertension, In Gancer Patients common adverse events is fatigue. Storage: at 2°C to 8°C (Refrigerate. Do not freeze). Protect from light. Do
not shake.

Further information, please contact

Kyowa Hakko Kirin(Thailand) Co.,Ltd o vnomg duglmilimmnzaonmoinna wimdmsdamunanslin
323 United center Building, 20th fl.,Room 2003B Silom Road TsadumnoaziBoaiivdnluonamsdndimiauysoiuazionasmiue
Silom, Bangrak, Bangkok 10500 Tueyan@luvanavi e, 81/2555
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anuRnUNAvosaNRaLsNR NTrgn uazmmzuaaiBenazanluvaanidan (vascular calcification) Tulsalane Fass
(Chronic Kidney Disease-Mineral Bone Disorders; CKD-MBD) wolgdouslnnedesosesi uasiauduwusiolsn
Wlauazvasnidan uiednsnsiedin musInUjifvey Kidney Disease Improvmg Global Outcomes (KDIGO)
mifadondnlutlagiiuasnnyil (CKD-MBD) As mainzanamewndingnaesiuidonszgn usidosanmansatiu
sfwanuuthansuuigihe Sebilfuunhihmsmzenaduidenszgnlugiheynses uenaninamansasen
muvpafiinmsilslunsjimmlsebisnnsalstslumsmennsallsauasitiaduamezdonanlddne Tuilagiiufinms
Anmndnnuanniieafudedimeianwlye (New biomarken) sveuAnUnAvasangaussnuaznszgniulsalaeisoss
N’m"ﬁu Téun fibroblast growth factor-23, bone alkaline phosphatase, osteocalcin, bone collagen-derived peptides,
tartrate-resistant acid phosphatase (TRAP), Gla protein ﬁ\amiLwiazﬁﬁmﬁmmé’uﬂ’uﬁ‘ﬁuwm%amwmaﬁLﬁaLﬁamvmﬂ
mizuaaiBonazanluvasniian Matinlsalanazvasaiden ndviannsidediniuansiuly uwmmuﬁlﬂmﬂ
ilevnidendufssimeiinminivesenuiinUnfvessunauisiguaznszgniulsalanodess fuanuduiusoeserns
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neadiln uazmahlvdssyndldlunmens s

AeA: CKD-MBD, vascular calcification, new biomarkers
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HagtuiinenuanuiaUnfizesinisusuaznszgniulsn
ToneBasofissnniu anuinunddenamifiseudsssoms
dianszgniin Tasawznszgnuivusslnnuasnszgnaumnsy
Fefinponuanugnaenszgniindosay 10-40 uaziiinengy
A3 50 T azfianugneaenszgniinifiaiduienas 50
Tugurelaneifeseszazgaine’ Jagtufinsdunumini
msviheuluisasnszgn Taswudinszgnimiiitlunsas
g1 wileududundeluszuudenlsvie Tnsansfiadie
Fumailfanadiniuslunsldmuaunaheusesssundun
Tussne stAnenuiaunalunsarsansdenantond
fimudnwusiulsndugdie a1l madindnnaiedin
mnlsamlauazvasaidonlugialsalaneiFosn dalu
meitladuauiaunfzesindausuaznszgnlulsalaneises
fanuddydemaneununsinniigndeviusszezian
geelsn Tapluilagiumsitedeilifunaspurasenainun
menszgnAa Mmamsraduiilenszgn (bone biopsy) usitilesan
nMansetuaNANFuaeLN§ae (invasive method)
unanuiFenurndtsimeiinwing eddade uaz
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NeFefaniiluilagiu

madmAla:asSsdnenyovns:gn
nszgniimawasuiaslaseaiemasaian fivmsasvuas
mssanenszgniindusiaiiies mhilbulaseaiesesiume
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uazwose Judu nszgnlusene udadudiuunuzes
INMY (axial skeleton) wgu neluandssy NIzanaUMAY uaz
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ununay iy nelwanfsme nszgnidens winshulaeeu
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n3zgn (osteoclast) 1Bad osteocyte, vanAlABATIIENTIWNS
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LBRANINNIZAN (osteoblast)

WAIUN19INIBA] mesenchymal uaziidfadunszeu
angasluu Tsdu, lolalaisieg Tudreme fudiiddey
Tunssunsahidodienszgn Tnoawzluduesysiiu
(bone matrix proteins) swaiinasaaiaunaslysiuilaly
ADAANLAU AU alkaline phosphatase, osteocalcin yHudu
domadisyiulnduiiesiadeuthemniiinassnszgn iy
o@eeule alkaline phosphatase {inMIANNENIBNLARLTLN
wazwWaaLnm

LBRAAANENIZAN (osteoclast)

Juadnnalnafifedsananedu Sdumdiamnannioad
duiifladndan (hematopoietic stem cells) finann3u
fuzeviwadiieduafemmesad Wugadifinawanesey
wulnsndviugaedslifimsuded uazlifimsuansean
vavisumninsesdaaslay uazdinfiud veuRiisagasl
dnwauzdudundy meluduunassnveelaleledifimihd
Tunstaunszgn

15a8 osteocyte

\Humasifanniign Wannnnwasaenszgniiaiaivle
quiivazzgavneuly osteocyte unayszes [Fun osteoid
osteocyte, mineralizing osteocyte LAY mature osteocyte
1ae osteoid osteocyte LfluLﬁaﬁﬁﬁadauﬁaaﬁﬂmﬁamz@n
figelifimamzessunaiBunuasamnn Snsuansoanasiu
v LU Matrix extracellular phosphoglycoprotein [MEPE],
phosphate-regulating gene with homologies to endopeptidases
on the X chromosome[PHEX] &3u mineralizing osteocyte
\umadiifiongundulasinisuanseanaaslusiiu Dentin
Matrix Acidic Phosphoprotein 1[DMP-1] i:ﬂxé!ﬂﬁ"m Ao
mature osteocyte &34 sclerostin wasfibroblast growth
factor-23 (FGF-23) Winlawfuflecnanaifusadifidnsuzuun
Wandariumeszuudun (canalicul) ulassthezunaling
ywmhiusasuusenszunn (mechanosensor) F9fianusndty
FDIUIUNT bone remodeling’sutsznaudug seviilaiie
nazgn lawdewar 77 Wussdsznaveiiundd Ysznaulude
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wAnzavuAalfanLasWosWaratssliinfid 1Ay A wln
Tanson@asmilnd waz brushite wasfimisdopay 23 ifu
sstsznaudunds Teenuiduasaaau ofied 1 (Husdnlny
Sopay 89 fimdedulysiusinduiilildreasiau Tnafing
ﬁnm‘tui’muummumnma\amuﬂi“naumnf,mLwamummm
amzamainUnfivosueafen Woswauaznszgnlulsalane
3059 wdesdasnnnadedinlaesw LL@“?)’mIﬁﬂS LU
Wlauasranaldan’ N5zUIUNNS bone remodeling
\intunaendin Snadernuuivusveaenizgn Buduain
maéamﬂm:@nsjaﬂamﬂLﬁaniz@n awnﬁuﬁnwsﬂ%ms:gn‘lws\i
loaimadasionazan asiaIziinIsed UM

fviumasna lasodelsiu lolaled wulesd wanesde
171 RANKL/RANK/OPG system w1 nsaesiaaslau Smius
waz interleukinG ,1- waz 11 usu

fouFeiimafneniviuUsznousesisad wasanIRee
mulunszuiunisifia bone remodeling indusaidin
mainlsaseg ddiadfimsdnmnatiayuluiiagiu e

Bone alkaline phosphatase [bALP]

Wueuledifivesisadaiionszgn wuiiszdy bALP
Tuidanduiudiumsashenazgn o bALP aangvdduiulusfiu
fifudisznavvenilenszgn edunszaumslalaslaga
289 pyrophosphate ¥Ml#AANSANKANTRILARLERN LAY
womna fagiu wu 4 Televafuduiudnnudmlszneuses
nsnleazadn A 1) Bone/Intestine (B/1), 2) Bone 1, 3) Bone
2 uaz 4) Bix dslolovian B1x azwuiamnzlugiheiidulsala
NoFesowniu dnrmanseszesiafianashifinasosziy bALP
Tuiden Foyatlagiu svdu bALP awnsnldtislumaiiedy
wazwennsainzauAsuUnAvasnszgniulanlamnedesléd
nnninsesdeasluu avandiladuinsumumInsams
Vesufiimadesnd Tassziu Bix awiusiunmznisad
WazmsaaENIEgNiien ¥3e138nIngw low bone turnover
suefimIiindusessedy bALP uazwininsesdaasluud
mma"uwuﬁnau hlgh bone turn over NMzuAALTUNTZAN
vinuwilvanadenfiinndu wazngusinsmewuunysan’
AdsuAerihimah bALP anldifludaiimeatensvgn wiodiledy
mznsinsesdnuiingy Seasdessonsdnulusinen
fornudnelunissensiasialy

Fibroblast growth factor23- (FGF23-) waz Klotho

fimsdunulsaiifdnstenasmoiugnssu i Autosomal
X-linked
hypophosphatemic rickets [XLH] wag tumor-induced
osteomalacia fifinuAndnfizesnszgn uaziveamnia
ponsmeilaany wuidusasnan FGF-23 fifinsadean
osteocyte LLazLﬁaﬁﬂ%"]\miz@n (osteoblast) Usenaumenines
filu 251 ¢ dnaglungamaanilaiiu (phosphatonin) Bueuau
msswatuulaslulsugii 12 fadviinszdumsa$e FGF-23 Ae
JeALINNAUAGY (active vitamin D) mslasusmsisinesiwe
gofunmuu winlnesdessliu nmzuaadunge mslasu
sawdn whilddyses FGF-23 ﬁaﬁ’uWamemqﬁamay
LLauammsammmuum‘luiﬂmqwﬁ (1,25-OH -D) mseenqud
299 FGF-23 mmi‘uﬁmmﬁm (FGF-23 receptor) Favandielysu
fifwad 8o kiotho usgaelunsiviufmsudyan
FNAT

Kiotho Tus1emeiat 2 suuuy fip membrane-bound Kiotho
vuiaviniaisad uaz soluble Kiotho ugudsseiiaglunszua
\den Tasifuglunyudiifinasiesreneainnin Kiotho uiie
dudoad lullagiiuny Kiotho aglu In sdewwisinsesd
sonldianay way choroid plexuslaefinsfnumihiiasy Kiotho
Tudnimmany wurh vynaaeeiisifiiu Kiotholusismeasiiangdu
fowluiiientiu nszgnunewgu naeniienuduaziunadon

dominant hypophosphatemic ricket [ADHR],
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gzanluniovasniion uaadonszanluiofozavetens
melusneg (tumoral calcinosis) Wy o vla Rl [n
FEUUMLAUDINNS  tasianuduwus fussdunaawnuas
Amnfudiigelusremesesdninaans®

unumutifizes FGF-23 uag Klotho

M7uTeY  FGF-23/FGF-23R/Klotho 1iipfinmsduiu
uazavdyauanysaizeeszuuiunand asiliimanssdu
Ras/mitogen-activated protein kinase[MAPK] "E!\Wt
shoaityaunaulinasu extracellular signal-regulated kinase [ERK]
A early growth response gene-1 [Egr-1] &NNAMAARIRIE
dhnsnail

unumsala wuime lndududimsuanseanzes Sodium/
Phosphate transporter lla&llc [Na/Pi lla/llc] anay Fudu
‘WE]NLWGIE]E)HVI’I\?ﬂZ\IN'I’JSN’m%uIﬂEJW‘]J'J"]L‘ﬂuWﬂﬁl']ﬂﬂ’liﬂﬂﬂﬂﬂé
28V soluble klotho Lﬁa\‘lﬁl’m membrane-bound klotho
wulamsvisladuUmewingu uenandl FGF-23 fiwadu
maviauzeveulsd 1-00 hydroxylase waznszfumMiNL
yputeulsd 24-hydroxylase walagsinvilinsaedimaus
Tuguiifiqnd (1,25- OH -D) anav®

UNUMABNTEAN SUAD FGF-23 WAz Kiotho fiadu
vh‘lwmimwLuaLﬂaniu@namaq ud BinTunalnnsfiuidn
LLazwumwﬁuﬁuﬁﬁ’ukﬂniz@num (osteomalacia)’

unnnsasiaawsnsasd FGF-23 sufomsasveeslau
wilnsesd wdlugihelanei3aseesl FGF-23R uay Kiotho
anay vihlinamstudedonananay wiiluginelane3ase
azfisviu FGF-23 gennfinn’®

unumselauazwanaiden doyanmsfnuluvynaasy
Taumada FGF-23 whnduuifomladninaanlaense vl
anmswmm'ﬂawﬂﬁmmmemﬂ (left ventricular hypertrophy)
nasanamaziinduiisedessiu FGF-23 m\amnmmu LU
TugthelaneiFess wuidisedu FGF-23 gondnlszsnnaund
100-1,000 wh Fevhldnwuanuduiusaiena® dwsuunuim
MINNUBEN klothowudn etlaviunnzuaaifouasau
WilvnaanALaan (vascular calcification) whdayan1IAN®
fFaliisnansaaguliin Kiotho wiialvuiifnatieviu szwine
membrane-bound Klotho#3s soluble Kotho

Bone Collagen-Derived peptides

ilonszgnlusuil fussusenoudunid Usznoude Tusiu
apaalau uaz Wsiuninduilildaoaaau Hovangnaste
lopizadainenszan (osteoblast) Tushuzavlisfiunpaaiiau
Fofouisnandunsaanausiad 1 lasauiunsdeiansy
Bunnldsnsasauiifisudaeivassiuiuluswylng
(propeptides) #ia procollagen type | N-terminal peptides
[PINP] laz C-term pro-peptides smeazinsfnaulans
iseedueen lusfunsasauiimdsiemansamuiuiiy
FrountsznouifiuiioiBanszgneialy douanvlugud |
fiqmuﬂmﬂmammumﬂnmmaanuu anaadnidnsTuaaen
fotfusziu PINP '1uLaamwanmamﬂmsaswnsu@n
Tusdqunsaanauld Tnsludagiu PINP [#5uniseeniy
Fufiudisineiinwlvdoensuiunisaienszgn 14
wensainaifinnensEgnin MIamaNan1IINEINIIL
nIzenwgu'’

| BONE FORMATION |

Procollagen type | —
Or 9
& R o
:’/‘[>t;\5 :’/‘ 9 s\;
\\('\/: \\ @ /.

| Markers of collagen synthesis

Mature collagen formation

|BONE RESORPTIONl

0 '...

[TRAPS] ¢—

Marker of collagen degradation

i*lJVl 1 I,Lﬂm\‘lﬂ’nNﬁuwuﬁmadmimﬁm’m‘ﬁ%ﬁﬂﬁuﬂun’ﬁaﬁ’mLLaumiﬂmﬂniuﬂﬂ ﬁ)’mﬂ’]w‘%muﬂ\iﬂ’ﬂuﬁuwuﬁﬁﬂ\‘iL‘ﬁﬂﬂiﬁ’]\miuﬂﬂ (osteoblast) Siadl
msmmumnmu LAWITOATIAINUN T8 BALP a“mmumumimwnﬁvmmu PINP Iﬂiﬂwn mmuiumumaumaﬁnivmumsa\i Lﬂi’]“’ﬂmﬂﬂi“’ﬂﬂ“ﬂ Lﬂuiﬂiﬂu
fumDaalal TRAP 5b LlJ'L!LE)NI‘HNVIN&IWHﬁﬂUﬂ'ﬁ"m\‘i’m‘ﬂa\‘iL%aaﬂa’]ﬂﬂiuﬂﬂ(osteoclast) U CTX Li]'uﬂ’]ﬂIUﬁmumﬂﬂm’]un’]iﬂ’ﬁﬂﬁ’]EJL’L!aﬂﬁuﬂﬂ
ANt BALP= Bone Alkaline phosphatase ; CTX=Cross-linked C-term telopeptide of collagen type | ; PICP = procollagen type | C-terminal
peptides ; PINP= procollagen type | N-terminal peptides ;TRAP 5b=Tartrate-Resistant Acid phosphatase ((@ntlaya1n Wheater G, et al. J Transl
Med 2013;11:201)
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PINP Usznausialusmaaaniau 3 &g e pro-al 2 ae
pro-a2 1 sy Wanfugewuse non-convalent laeeund
29932 PINP Tusia Uiy 100-20 nan./a. Sedazanndiu
Tuidin Tufagudinsmsaa PINP 2 3Uuuu @e intact PINP uaz
smaller antigenic PINP Tay intact PINP %gmmmuaﬁ%’u
WU dau smaller PINP dusanmetlaamzifiuvan s
TugihelemeiFesemsnsaaluguuan intact PINP 3nnni way
WU intact PINP Tuiiaafirnudnwusiu bALP, osteo-
calcinuazwinssedsnslu etenennsaimsaenszgn”

Cross-linked C-term telopeptide of collagen type | [CTX]
\Humpvevnsaozdlufiiinanmssaisasaaiau wazgndy
ponmwln sansoasialdisluidsauasiiasnn: msdnmlu
fhemdegenylamuFaseszezusn wudszdu oTx luien
wasilaanzdniusiumaianazgniin usflugihelaneFass
szl 4 uaz 5 Twilugthedldsunmavenidandeindes
Tofipnlutfagiudolifidoyauisswefiagléinssduses CTX
wohuden wazlulaamzianuduiusiudnyurwedinen
wounszan' Tuthgiu §llsufinnaiiuiingld Bone Collagen-
Derived peptides tidadindavanudeislunsutana
TugthelaneiFess Taslamysoziesaslen

Noncollagenous bone proteins

Tussulunguidfifudnnuann 1wy hyaluronan, sclerostin,
matrix metalloproteinase, Gla protein, glycoprotein, enzymes
Husu deluiitaznamaelusfuuneiiitagiuiideyaduius
fuanuiaUnfzesuaaden Weawnuaznszgniulsnlnaie
3o

Tartrate-resistant acid phosphatase W metalloenzyme
Feazvuegvfivssaniamlusnisidunsauazion

FDMUNATENET tartrate Bufimuannisasveguulasiuloy

Afl 19 (TRAP gene) a¥vlanizaalululad Wy uualas
whasadiaulnInin adaatEnszgn (osteoclast) ansvtieil
fi 2 Talewadn Ao TRAP 5 18 uaz TRAP 5 1 lonlalzwadu
%l 10 gnadwleeadunalasviadishulseneugsninlessin
saulalawesudgnadvnnadaaenszgn bifldndszney
gounsalezdn dufu TRAP 5 1o duiudiumssnianFass
&1 TRAP 5 11 dnfusfusnnuuazmihfizes sadaanenizgn
swdwwendanweeuidoifonszgn sedvluidenfinindu
faelunisifiadouazneinsalnnzanaialnfivenszgn
Tulsalaui3e5y (Renal osteodystrophy)™ n1svhviuzesin
fianaslifinatuszdn TRAP 5 11 Twiden™ dviulusuan
m3nsIeszdt TRAP 5 9 ludeasifudndeiviledduniug
funssaenizgn waludlagdududdamlumedaniings
mevipaiiiAnsiigeenn

Gla Proteins: Matrix Gla protein, Lazosteocalcin

Matrix Gla Protein \fulusufisznauludhonsnaziily
84 1 a¥wannszgn uaz ndaiieiFuuvawasnidon
aglungu mineral-binding Gla-protein Iﬂiﬁuﬂéjuﬁ%ﬁ
drusznavvevnsangmfintuiuuandreiuly Selusu
289 MGP fidwuiliiunsangmiiney 5 sumis Fovade

PUUMIASUENSEIaTU (Carboxylation)lasdafiuta vl
naangmfinanansaduivuaaiBanuazauaunanealniiadu
(phosphorylation) 119 2 sumslwlusiusiedimhi s
auysal Foyaluynnaseiionn MGP linnmzuaafunazan
Tuwiiovianaidon wazvynaassnguilfiongduniimymaans
Un@"™ maeassluvyilifulaneFasomud msliansdesu
nseengnizavimniiuie wis Tinysudszmusimsial
AmnAuiasm nuiinamzuaaBnaranrmimasnidoninniu
e snAunguildsuimiualusunage™

nalnlumstlasiunizuaadouazanluniisoasvanniion
lag MGP Sslinsuuida dudlwgiudn MGP dwailoviu
nMIANAzNaUTINANLAALGYN LazwWasWa windwasanis
WawwdsuulassadndniiisSsuesnilvasnidandu
iU Bone morphogenetic proteins-2 [BMP-2] Fahnriliiin
mMImezevisasnauiaSouresnivasniden e MGP
Toduiu BMP-2 iiamssudeliliifianasdonan’” madnmn
TugiholaneFeseszuzgavheildsumawenidon wuh fins
Lﬁu%ummi:ﬁu dephosphorelated undercarboxylated MGP
[dp-ucMGP] Tuidan ﬁﬁzé’uﬁg\ma\a dp-ucMGP &NWuD
funnzueafouazanluniovasaidoniazdninnsiiedin
gesgthelunguildniau uazszdy dp-ucMGP azanavatig
annilagheldsAmiiun® §idsuiirnufiuin dp-ucMGP
dushoinednmlnifisdgoesnizuasdosasaunile
wapaion wazibudniladeniviignelunswennsaidnsnis
\Fedinluginelanedeseiildsumavanidenld uinmahanly
Tunwjifesuszmalnuasdassadoyaifininiosslom
uazANANA UM IENNTIY

Osteocalcin [OC] %38 Bone Gla Protein &39anwoaa
a$19n3ugn (osteoblast) 1HulysAusieilsldnoaaiauiid
annfigatunszan Usznausnensaezilu 49 i Tasinsangmiin
ag 3 fundvenduauiunsauendiatiu(Carboxylation)
Tasdanfiuie wuidsddy MGP ey uiiasysal
fladufisnnszdumsadhe OC A winlnsendzasluu waz
ITUA"®

nmMsAnwudl OC § 2 sUuuy fAe carboxylated
oC aﬁqwumnniﬁaﬂaz 50 ey uncarboxylated oclag
WU carboxylated OC fianuiAziuiunmsiSoeizandn
Tansan@ozmind (hydroxyapatite) Lazms¥91UDDILBAR
ahvuazisadynaenszgn & uncarboxylated OC [ucOC]
sangniadeiusasluu Tnonszdumsiesaivlnvesisad
fusauriawd nszfumvdsdugdu Wisenaboasene
sedugdu dufusnandnldin ucoC fidutemuauanna
goshmaluseme® nndeyadasdurilimsudonhilu
spenszgniiduindeusiozuilsluszoudanldvio viweiil
‘Iumimuquau@mmﬁ'}maiuiwmﬂ waziuduands
miﬁwmummLﬁﬂéﬁ%ﬂqniz@n‘lu@’ﬂaﬂlmmﬂL‘%ai”\a

Glycoproteins: Osteoprotegerin[OPG], Sclerostin

Osteoprotegerin (Julnalalusfiu nga Tumor necrosis
factor [TNF] superfamily Usznauldsensnaziilu 380 wila
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Tasmavhoudauiusiulusfudn 2 #ia fa Receptor activator
of nuclear factor-kappa B [RANK], a2 Receptor activator
of nuclear factor-kappa B ligand [RANKL] Wuszuy RANK/
RANKL/OPG fwadamsvhvthilvevisadluvaisssuy igu
nazan sianlvie wadymimasaiion uazssuugfiduiu OPG
Ymthilugery RANKL. Tunsduiu RANK fifn sevaadlululss
unalaswne wadioulashin wadaaenszgn (osteoclast)
finasamaimrd uazmsmevesisadaenann

OPG & NaNLBadaINNILAN (osteoblast) gnNTZeU
mM3aelae BMP-2 3miu & 3 waaiden oalnsiau platelet-
derived growth factor wazgnéiudamaaswlasmnainsesd
goflau eafssesd snagdduiu wisamunaufiu E2
o OPG snuduiu RANKL Fazen1sduiuzes RANK/
RANKL shivfimsviansnszgnanay dayalunynaassiiag)
Tumzann OPG axvhlimymanilfinmznszgnnguy syl
fi OPG annazwunIEFensEgnfisnnAaUnA® Mndeyans
Anuluilagiufidoudslinuanudiniusidaauevinsmuy
wenBanmiiloiienszgniuazdu oG TugihelsalimioFes
usiiflevan 550U RANK/RANKL/OPG thuduwusfussuu
Buq usnnnszgnasiinamanudidnedu wunalnmssniay
Tuseme vianmsudsizasvanniden Fewuinsedy OPG
Twiaefigsdniusivssiuunafonazaniivaanifonlalsund

TugihelaneiFeseszuzganeildsunsweniden viawnda
Ugndelavnbvauius fudannsidedinnnlsamlauay
vasadaanslunguuszannsiiduuazliidulnneiFese?
fifsudnin OPG udnisinedinwlvaififiaudiniug
fulsamhlanaznasniionsnniinnzanuiinUnfvenszgn
Tughelaneideso

Sclerostin ulnalalusfiusunain a3anisad
osteocyte AUANMEEN SOST Tneduiulipoprotein receptor-
related protein 5 or 6 [LRP5/6] ﬁwﬁwﬁé’uﬂ'ﬁqﬁ’mmmmm
3201 Wnt-B-catenin signalinglunnzin@ msvineiuses
J¥UY Wnt-[-catenin signaling L%IJW’m Wingless-type mouse
mammary tumor virus [Wnt] Fufusuiimesd Svlseney
Tuselusiu frizzled wa lipoprotein receptor-related protein
5 or 6 [LRP6/5] WipduiuudazviliiAamsiadsuiiveslysfiu
[-catenin Lﬁngﬁ'sLﬂﬁﬂadoﬁtyzywmiﬁmaﬁﬁadaummLﬁmﬁa
nszgn waswiwsadadrenszgnannnitsadaaiunszgn
souanaluguil 2 udszuudnangniudonsiuldde
Tusfiumaneeia fiwulutlagiiu A sclerostin fadbfingzdu
M3a3e sclerostinda aailauuaadiniu BMP Tsawminu
masniaulume fadefiaamaaie e wininsessdsesluu
walnsiau Masanmdsnme®™ usnanil 01y uazmviheu
sovlniianainarhly sclerostin gy

Whnt Frizzled

LRP6/

Targets

A YA AT

Sclerostin_/ .
rizzled

Whnt

LRP6/5

-catenin
0P

.,
.
’

RIVIVF*

JUN 2 adunanalnmsnangnbeiugeWnt-B-catenin signaling 989 sclerostin

suéduding stun Wnt-B-catenin signaling 134910 Wingless-type mouse mammary tumor virus [Wnt] Fuiusmsuiinaoad Sedsznauludielysiu
frizzled WA lipoprotein receptor-related protein 5 or 6 [LRP5/6] ifiafuiuudrazilfiinnsindauiiveslsfiu B-catenin whgihiadeasedyonu
TﬁmaéﬁadauﬂauLﬁal,?ianiz@n L1J€'iﬂutﬂutmaﬁaﬁwnizgnmnn’hLﬂma‘ﬂmﬂni:@n

JUMUEN LEAIMIINUBBY sclerostin 'ﬁﬁﬂmwmiv‘hmuwaﬁzvuwm—|3—catenin signalinglaem33ufusISy lipoprotein receptor-related protein
5 or 6 [LRP5/6] (fiatavain Asamiya Y, et al. Renal Replacement Therapy 2016;2:8)
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Sclerostin wuiila néwidaFsuvasniivasaiden
wazdwilaeassin asunemsiinnnizvasniianuivi
(atherosclerosis) WALNNICLARLTUNTETNNINADALADA
Lﬁa\amnlﬂﬂizﬁumimﬁﬂuLLUa\mmmaﬁqwﬂf\maamﬁam
wasuwlaslufowduwmadadrenszgn® Tudlagiiudoya
mMsfns Ay sclerostinlugihalane3eseszazgaing
52y sclerostinluidanazgeiu sufuauiifimahauses
Iadn@* uazdnwusfuszdunamiiauas FGF-23 lasagl
UNUMYeY sclerostin lusuanadaUnfizevnszgn Wy
5 sclerostin figeiulugihelanedass dniusiuai:
adynamic bone Tususzuuiilauaznasaiian wuilanu
duiusiunisudeivesvasadon wadvaqUldlddniau
1 sesviigeiufianudniusiussiusanmaieiinvssding

v
v oo o v

sudiosavsedaya sclerostin m3Anunluswian ielszynd
Tdiudihesaly

unasu

anufinnfzevindausuaznazgniulsalaneFase (u

Hamadmeassagelumsquagiheilan usazlse
flmamsneeddniiuansiu msnsaialildmsifaded
wiuauagtufinnuenlunvs U ieuildsusm
Foyavosinisinmedinwinaisine Tulagiiu deaqnsld
vszlomiusiazidialumeeil 1 Soudassinffauduiug
fuenmsmeaddinfiuansieiu Tndeanuduusunsusaze
Farumaihenesla Tumaei 2 Weligendanudnla
uazh Wl lumsguadihaldluswnen

asef 1 Wisuisuanadiussesisimeiimwlniivansusennmameadiinue i

o 0 & P n13EaY ﬂ’]‘iﬁ%’l\‘l m’:zuﬂmi’mmmz ﬂ'l‘itﬂ 1Ay NANDINTS
AIUIBNINBAINTN . o - o b a
™ » o ¢ naIzan nIzgan Adynamic WUIaDALADAN ‘IIB\WI'JIQ NAUDaN
Tnsituarusauius v v v e e :
e bone bone bone Vascular NaIaNBE Metabolic
NMIARUN . . Lo .
resorption formation calcification LVH syndrome
Bone ALP - +++ + - +
FGF-23 ++ - - +++ -
Klotho ++ - +++ - -
PINP - +++ - - -
CTX + - - - -
TRAP 5b +++ - - - -
Matrix Gla protein - - +++ - -
Osteocalcin - + - - ++
Osteoprotegerin - + ++ - -
Sclerostin - - +++ ++ - -

A1t : ALP=Alkaline phosphatase ; CTX=Cross-linked C-term telopeptide of collagen type | ; FGF-23= Fibroblast growth factor 23 ; PINP=
procollagen type | N-terminal peptides ; Matrix Gla pprotein=Matrix Glutamic acid protein ; TRAP 5b=Tartrate-Resistant Acid phosphatase

AN597 2 ANNFNTLSIEHIINIRTIATERUTBYFL eI windluRaatunsvieuedla

seauasansiuldanduiusiunisvineuaala

Bone ALP Taisfuiug
FGF23- Auwus
Klotho Auwus
PINP Taiduius
CTX WS
TRAP 5b Taisfuius
Matrix Gla protein SuNus
Osteocalcin ANWUD
Osteoprotegerin SuRus
Sclerostin ANWUD

A8 : ALP=Alkaline phosphatase ; CTX=Cross-linked C-term telopeptide of collagen type | ; FGF-23= Fibroblast growth factor 23 ; PINP=

procollagen type | N-terminal peptides ; Matrix Gla protein=Matrix Glutamic acid protein ; TRAP 5b=Tartrate-Resistant Acid phosphatase



10

Expert Review

1IoNaENSO10d0

1.

10.

11.

12.

13.

14.

Alem AM, Sherrard DJ, Gillen DL, Weiss NS, Beresford SA,
Heckbert SR, et al. Increased risk of hip fracture among patients
with end-stage renal disease. Kidney Int 9-396:(1)58;2000.
Divieti Pajevic P. Recent progress in osteocyte research. Endocrinol
Metab 61-255:(4)28;2013.

Fukumoto S, Martin TJ. Bone as an endocrine organ. Trends
Endocrinol metab 6-230:(5)20;2009.

Haarhaus M, Monier-Faugere MC, Magnusson P, Malluche HH.
Bone alkaline phosphatase isoforms in hemodialysis patients with
low versus non-low bone turnover: a diagnostic test study. Am J
Kidney Dis 105-99:(1)66;2015.

Kuro-o M, Matsumura Y, Aizawa H, Kawaguchi H, Suga T, Utsugi
T, et al. Mutation of the mouse klotho gene leads to a syndrome
resembling ageing. Nature 51-45:(6655)390;1997.

Hu MC, Shi M, Zhang J, Pastor J, Nakatani T, Lanske B, et al.
Klotho: a novel phosphaturic substance acting as an autocrine
enzyme in the renal proximal tubule. FASEB J 50-3438:(9)24;2010.
Murali SK, Roschger P, Zeitz U, Klaushofer K, Andrukhova O,
Erben RG. FGF23 Regulates Bone Mineralization in a 1,25(0OH)
D and Klotho-Independent Manner. J Bone Mineral Res 2016;
31:129-42.

Koizumi M, Komaba H, Fukagawa M. Parathyroid function in
chronic kidney disease: role of FGF-23Klotho axis. Contrib Nephrol
23-180:110;2013.

Faul C, Amaral AP, Oskouei B, Hu MC, Sloan A, Isakova T,
et al. FGF23 induces left ventricular hypertrophy. J Clin Invest
408-4393:(11)121;2011.

Vasikaran S, Eastell R, Bruyere O, Foldes AJ, Garnero
P, Griesmacher A, et al. Markers of bone turnover for the
prediction of fracture risk and monitoring of osteoporosis
treatment: a need for international reference standards.
Osteoporos Int 420-391:(2)22;2011.

Alvarez L, Torregrosa JV, Peris P, Monegal A, Bedini JL, Martinez
De Osaba MJ, et al. Effect of hemodialysis and renal failure on
serum biochemical markers of bone turnover. J Bone Miner Metab
9-254:(3)22;2004.

Johnell O, Oden A, De Laet C, Garnero P, Delmas PD, Kanis JA.
Biochemical indices of bone turnover and the assessment of
fracture probability. Osteoporos Inter 6-523:(7)13;2002.

Janckila AJ, Lederer ED, Price BA, Yam LT. Tartrate-resistant acid
phosphatase isoform 5a as an inflammation marker in end-stage
renal disease. Clin Nephrol 96-387:(4)71;2009.

Shidara K, Inaba M, Okuno S, Yamada S, Kumeda Y, Imanishi
Y, et al. Serum levels of TRAP5b, a new bone resorption marker
unaffected by renal dysfunction, as a useful marker of cortical bone

loss in hemodialysis patients. Calcif Tissue Inter 87-278:(4)82;2008.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Luo G, Ducy P, McKee MD, Pinero GJ, Loyer E, Behringer RR,
et al. Spontaneous calcification of arteries and cartilage in mice
lacking matrix GLA protein. Nature 81-78:(6620)386;1997.
McCabe KM, Booth SL, Fu X, Shobeiri N, Pang JJ, Adams MA, et
al. Dietary vitamin K and therapeutic warfarin alter the susceptibility
to vascular calcification in experimental chronic kidney disease.
Kidney Int 44-835:(5)83;2013.

Proudfoot D, Skepper JN, Hegyi L, Bennett MR, Shanahan CM,
Weissberg PL. Apoptosis regulates human vascular calcification in
vitro: evidence for initiation of vascular calcification by apoptotic
bodies. Circ Res 62-1055:(11)87;2000.

Schurgers LJ, Barreto DV, Barreto FC, Liabeuf S, Renard C,
Magdeleyns EJ, et al. The circulating inactive form of matrix gla
protein is a surrogate marker for vascular calcification in chronic
kidney disease: a preliminary report. Clin J Am Soc Nephrol
75-568:(4)5;2010.

Malluche HH, Faugere MC, Fanti P, Price PA. Plasma levels of
bone Gla-protein reflect bone formation in patients on chronic
maintenance dialysis. Kidney Int 74-869:(6)26;1984.

Clemens TL, Karsenty G. The osteoblast: an insulin target cell
controlling glucose homeostasis. J Bone Miner Res -677:(4)26;2011
80.

Simonet WS, Lacey DL, Dunstan CR, Kelley M, Chang MS, Luthy
R, et al. Osteoprotegerin: a novel secreted protein involved in the
regulation of bone density. Cell 19-309:(2)89;1997.

Morena M, Terrier N, Jaussent |, Leray-Moragues H, Chalabi
L, Rivory JP, et al. Plasma osteoprotegerin is associated with
mortality in hemodialysis patients. J Am Soc Nephrol -262:(1)17;2006
70.

de Oliveira RA, Barreto FC, Mendes M, dos Reis LM, Castro
JH, Britto ZM, et al. Peritoneal dialysis per se is a risk factor
for sclerostin-associated adynamic bone disease. Kidney Int
45-1039:(5)87;2015.

Koos R, Brandenburg V, Mahnken AH, Schneider R, Dohmen G,
Autschbach R, et al. Sclerostin as a potential novel biomarker for
aortic valve calcification: an in-vivo and ex-vivo study. J Heart
Valve Dis 25-317:(3)22;2013.

Pelletier S, Dubourg L, Carlier MC, Hadj-Aissa A, Fouque D. The
relation between renal function and serum sclerostin in adult
patients with CKD. Clin J Am Soc Nephrol 23-819:(5)8;2013.



Journal of the Nephrology Society of Thailand

11

Recent advances in the novel biomarkers for
diagnosis of chronic kidney
disease-mineral bone disorder

Kasemsan Aramsaowapak, Bancha Satirapoj
Nephrology Division, Phramongkutklao Hospital

Abstract

Disturbances in mineral and bone metabolism and vascular calcification are common in early stage of chronic
kidney disease (CKD). These abnormalities have been associated with increased cardiovascular disease and
mortality rate. According to Kidney Disease Improving Global Outcomes (KDIGO), bone biopsy with quantitative
histomorphometric analysis is considered the gold standard in the diagnosis of CKD-mineral and bone
disorder (CKD-MBD), but this invasive technique is not recommended of routine evaluation. Standard biochemical
measurements have limited diagnostic and prognostic value. Novel serum CKD-MBD biomarkers such as fibroblast
growth factor-23, bone alkaline phosphatase, osteocalcin, bone collagen-derived peptides, tartrate-resistant acid
phosphatase (TRAP), Gla protein might aid risk assessment; however, studies have shown varying clinical utility
in relation to progression of CKD, bone morphology, vascular calcification, incident cardiovascular disease and
death. The present review summarizes and discusses a range of biomarkers in relation to these clinical endpoints in
CKD-MBD and their application in clinical practice.

Keywords: CKD-MBD, vascular calcification, new biomarkers
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fanniaulydumfioumusssaniilfifianaidodasoneld 01 anzavsswn fibwhaden fideadvludy Hudu
mgindelunszumdan funmileivnli glycocalyx Idsunmmunaiuuagilimanhindeudigiie fasouvasaidon
AnemMIuangu Taqtunquived Starling Iﬁgnﬂ%’uﬂ@ﬂmimnn'ﬁﬁuwu endothelial glycocalyx fignetlaeiiuatsh
indsussnnvasaldsnld uanmnUinamahudsiasevarsihmevasadeafifuddidqisuiu msdnmnagn
WU hydroxyethyl starch vhldifialanedounduld wasBuinsfnmassnsldmanifivsnunsslsdioaaan

matialamsuazdnnmaiedinlugieingd

Madn: arshmasaiden, glhedngd, lenedeuway
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ilannusamnsiianzlanedewauiedosas 232" §am
msiinlamedsumduingsiulunguisnneinginugs
fivdanaz 30 - 60" ? lawwansznuaavnmzlnnedounau

dewasonsindnsuwaniwuazidedin sandenisld
nwensUBinamntumsine? dagtumsdnengihedngfle
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winamaseadiauiiing udlihmaluladesiussioanniu
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Wouwau danlumsasesifswediheing® vwivszaza
fldmeedossonela®
angaunndlanlmsinazldsumaySnenlilsusaniumssnm
AthanmgAngivavanmaialenedeunauudy snaduna
Waniiflansdeowdufisannndedingedu’ uasd
TemaAnifiulanodassmunnlusinan® fangsuwndlsaln
IafidsmguadUeingffuunndnsddaing uwng
upwedu q uaz wemna luvedtheuuuanananisdw dous
Frousniswinlaneideunay ihasindnnmsendin uaz
aamaialanedounaulugiedngfle

sottuorgsunmdlsalnaisianuidrlaiesmsliars
nevasadenluduasingfiued19d Tasluunaanai
negiinusazna iy wensaisineveviduidonsuiniin
(Microvascular Physiology) Lag m3densiasavansime
vapaLdoafmieanmsiinlanedsuwdunaznsidedin

wensassinennazlnsvasovooraoaidoauunalan
(Microvascular structure and physiology)

thifludauszneuiidrdzevhemennss Tagsamein
Ysznaudasthuszanadosay 60 Toe 2 Tu 3 wosdFanaih
f?wmiui'wﬂwagmﬁﬂumaé (Intracellular fluid, ICF) 1 Tu 3
savHinanhiisvunluiemeagnisusnisad (Extracellular
fluid, ECF) Ton 3 lu 4 wowSinauhilegmeusndrens
fuhileglwidefafensonizad (nterstitial fluid, ISF) uag
1Tu 4 va0Snauhilagmeusnswmefiuhiieglunasaiion
(Intravascular fluid, IVF) ims@nswendaisinenzevasniion
snadnidaliisidhlafenisuaniddsuees intravascular fluid
M interstitial fluid

A9 .. 2529, E. H. Starling ldvhmamaaseiuznas
maeqﬂfﬂmmiﬁﬂﬁﬂmﬁm*ﬁﬂﬂu Interstitial compartment
uf2iaanuiduduresidanmisndveavgianuiiien
fianududuiianeas wiidedaunubiniasiswaannded
sautsznevevlysfiundreluidenvevgiandulinuieana
dnduresidaniismaveasgiziiirnudududanmeas™
wadn uliaanaasulany (postcapillary venules) &350
Qﬂﬁa\lﬁ’mﬁumﬂ interstitial compartment To mﬂﬂ’ﬁﬂﬂaa\‘lﬁ
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FolfiAnnsfnsufisiin wazldadreann1sves Starling
(Starling equation) 4 (gﬂﬁ' 1) FafiemuuazySinunanioui
?Iadaﬁi‘lf’l (flux, Jv) 5239 intravascular fluid LLag interstitial
fluid FufUWAAIIIEHINILIIY hydrostatic pressure ¥8v
ﬁv'\‘l 2 compartment AUMBLLINAY colloids oncotic pressure
?Iﬂdﬁ’x‘] 2 compartment

donwly 25 Jfmaluladiivuaiedufind Starling
equation IJJZ\I’IN’I‘JC]E]%U’]EHJ‘S’N’IQﬂ’limﬂ’l‘éLLE\mL‘lls’\lil‘u“llaﬂ
NI intravascular fluid U interstitial fluid wany
aellé 19y USinausnahitiean intravascular compartment
g interstitial compartment BilafiUSanaumneu Starling
equation LAY ﬂﬁﬁ’ldau‘lwm‘m interstitial compartment
founaug intravascular compartment WIUNNYIEULMNSLAU
thindev (lymphatic system) Talldshumemagadundunsim
postcapillary venule #n4 Starling principle 3uAUNIAUNL
Tasvasrelniiinzesidoyneluniovasaiden 15un91
endothelial glycocalyx (EGL) %’mﬁﬂm‘sﬁowquﬁ‘iwﬂ fin revised
Starling principle with glycocalyx model™ '

Endothelial glycocalyx'® agju%nmﬁmam?iaqmﬂ‘luwﬁe
ianALAan (luminal surface of vascular endothelium) Taseasy
tfinan membrane — bound macromolecules A8 glycoprotein,
proteoglycan WA glycosaminoglycan x149ni3avaaiiu
TasvashouuihveviBeymeluniivasaidan Tasdl cytoskeletal
onsauiusvunegludu cellular matrix aslyaindu
glycocalyx fiazdl intraendothelial cleft Fadauszrie endothelial
surface (U8 interstitial compartment melu endothelial cleft

eihunsiuanath Sund tight junction strand (TJ strand)
TJ strand BgennArevBeyniivasaLdnnlszana 50 - 60
wiluiuns oilfiAngeviumelu intraendothelial cleft sausi
ﬁma\nﬁaqwﬁ\maamﬁaﬂ fiv TJ strand 1380791 subglycocalyx
space TJ strand azfiqaflifugeeifuszos o uleliasnh
#uavluly interstitial compartment 18 glycocalyx viwihii
11 semipermeable membrane Is\iﬂaﬂﬁ'm’iﬁﬁﬂ’izﬁgau
wiadlaualuainin 70 Aladasunuld anms@nsiwuan
subglycocalyx space HluUsfiuagiSananiasun' iagan
Tusuluwanaanlsianansasiu glycocalyx dhanle waz Tusfu
Tu interstitial space filwajiiuniazsugoeinesas TJ strand
Wyl ﬁ\‘lﬁy'u osmotic pressure Tu subglycocalyx space
Foflehsann nmsdumuiieihiiAnnsuiugs Starling
principle Tvial (W3puifisuAuuansessuaaslumsed 1)

N1INUNIY starling pr|n0|ple AEl glycocalyx model
a5Uan fiamvuazUSinaunisiadeuiinovensi (Flux, Jv)
‘éu‘m’m intravascular component U subglycocalyx space
wnuwamommmmmu hydrostatic pressure ?Ja\Wl\‘l 2
compartment Tne hydrostatic pressure 289 subglycocalyx
space LAANAMNAUDDY interstitial compartment auAaY
W39y colloids oncotic pressure BBV 2 compartment™®
Falu subglycocalyx space 3l colloid oncotic pressure
fisun 91N revised Starling principle &9Wad1 AAN1NNT
Lﬂﬁauﬁmmmiﬁw (flux, Jv) aziARaufioanan intravascular
compartment 191 subglycocalyx space WRIHIULBNIINDBN
TJ strand L°f|"l§]1' Interstitial compartment.

Pc Tle
N 4
a < o
plasma b protein
~
o glycocalyx
N
Subglycocalyx Jv" g S N
e \\ Large
cleft \ el
Endothelium |4 !
Interstitial fluid . /I
Y o g
P AN "7~ Protein flux
)
Pi

U 1 fiemauazUinumsiadsuizesansin (flux, Jv) 32w intravascular fluid Wag interstitial fluid



14| Expert Review

f15197 1 Starling principle W3suiisuvaaiiniupslua

Original Starling principle

Revised Starling principle

Important structure °

e Vascular endothelium (semipermeable e

membrane)

e |Interstitial compartment

Transvascular; Colloids osmotic
pressure (COP) different

Net fluid movement (Flux, Jv)

Fluid return

Intravascular compartment °

Plasma - Interstitial COP different

Both filtration and absorption

Absorption post capillary venules (mostly),

Intravascular compartment

Endothelial glycocalyx with subglycocalyx
space

e Vascular endothelium

e Interstitial compartment

Plasma - Subglycocalyx COP different

Filtration, No absorption
Jv is much less than predicted by starling
principle.

Lymphatic drainage

Lymphatic drainage (minimal)

Raising plasma COP

Can absorption from ISF to IVF.

Reduce net fluid filtration, but no absorption.

mslthweansassdnawovraoaidoavnaianiuus:andis
moaadn

1up§ﬂ’m17iﬁmmimu 27N revised Starling principle
and glycocalyx model Wu[Nfin1s reabsorption fluid a1n
interstitial compartment L"f]”lzj intravascular compartment GT\‘J‘L%‘LA
S9daimsliasiifl colloid osmotic pressure gnIzua
LRDAAZEINITNAN net fluid flux flazaanan intravascular
compartment [¢ usazlsimunsaviliifin fluid reabsorption
N interstitial fluid aanp1MTUINLE'®

Tunmedid systemic inflammation L% 970 sepsis, trauma,
surgery, hyperglycemia LR rapid increase intravascular
hydrostatic pressure a2y LA glycocalyx injury SNKALALAA
permeability Fely i net fluid flux ’gjj interstitial compartment
W ndu W intravascular compartment SiU3anauanay 39
f9Wann hemodynamic muan lag fluid flux Aisduy
sulweiifinann large pore #ifl fluid flux senuieesdu™ fufy
Q'lﬂ‘l/li]‘i:lﬁﬁﬂ’lﬂ"ﬁ' colloid solutions Iu@'ﬂ’mﬂﬁg:uﬁﬁ glycocalyx
injury a1aldselemiviorilovan colloid solutions Al
Qxiﬂlﬁaglﬂu intravascular compartment ovwe e § large
pore Lﬁu“ﬁu Y% colloid solutions WU large pore iy
agflu interstitial compartment LquﬁﬁlzaFﬂu intravascular
compartment

pOauovasthilimoraoaidoad
ahilimeduieniomifiaandoud wea. 2375 doifu
yafl Indian blue cholera s¥11A FvitAnlsasznnildl
manenuhiieagihowaniasidsmdunininiann Sewenea
WMISSNMAIISAING 1 BU YinNsnipldeaa (blood letting)

favnaliondpuiioonarsivesn winudnliyszauainu
#1159 Thomas Latta Idnansaihflaclimmasaiieniewie
arsnmifenfidenduiu Tnssahvszneudie Todes
AABLSH (sodium chioride) 7.104 faddns, lofunmIuaium
(sodium bicarbonate) 2.59 N3 azaeluih 6 paud Zoni
Latta’s solution Weunng Robert Lewins (@i Latta’s
solution snldfugiheainanlsn 6 au wawuhldanudisa
atheifen savnniudeimatamamanhilimedudon
naudiveyalagiu

ahilinedudeniouuioldifu 2 sianan® ' de

1. Colloid solutions fp &13thifsulIznaVLaYES
Tuanaswalugfiunuazlisansandeuiian intravascular
compartment WU capillary semipermeable membrane ‘ﬁﬂﬂﬁ
g interstitial compartment (& uivpanifu 2 nax

a. Human albumin in saline gﬂwﬁmimﬂmi
wen albumin #NER wazihlUuANNSeuailaviu
msthwzesdelsase 4 Samnududuiowuy 4%, 5%, 20%
WRY 25% 289 human albumin MU&158¥a"8 normal saline
lavnnmsndniigeennieineiiumg
b. Semi-synthetic colloids solution Wunns

wanlawiuily (starch) finsng w3a gelatin adAulad
wieiag/luiduidanldun Wy hydroxyethyl starch (HES)
fm3LAN glucose molecule mlﬂw‘\'iaammign hydrolysis
Tawoulesl amylase fifdludssmalng T8un 6% HES (130/0.4),
3.5% urea-linked gelatin 48##Aa3IA1YNNT human albumin
snaaneglu intravascular compartment [funu doidsdad
maazanlufimis f uae In

2. Crystalloid solutions @n miazmﬂﬁﬂizﬂauﬁ’m
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miﬁﬁﬂizagmﬂLLazauﬁaaWNWﬁmeu capillary semipermeable
membrane la lasdulngszdesiiloifonnazaanlss
uwdn Tasmegufde-hluanmzun crystalloids 9% maintain
Intravascular volume [#ifaunin colloids lasdnsnaiu
Yz 1 #ip 3 B8V colloid solutions LWinuiL crystalloid
solutions
Tme crystalloid solutions ivaaniiu 2 vila e

a. Normal saline (NSS) Wussthmeduiion
il fuatrvunsnarslutiagiu Yszneudisloifion uaz
A lsAluLsnu 154 dadluasedng

AN9e7 2 @SR NanLAen

b. Balanced salt solutions Lunguvavasih
Mt uidenisnldsuanudsauaziuiiaulanndu
Tuffagiu lesnnBafinsnenunaidsanmsld Normal
saline TulFmnaufisnnuazsaiiiugias §wm% balanced
salt solutions #38158n8nTa1 physiologic solutions LiiBvan
azifluanhmaduideamiidaulssnavaesindausuas
manudunsasvadeludanunnin normal saline e
ringer’s lactate solution LAY ringer’s acetate solution
AMNUANANTBYEILUTENBUTBNIN NN N avasaLden
WaRNFIMTNT 2

. 6% HES Urea-link . .
4% albumin : 0.9% saline Balanced salt solutions
(130/0.4) Gelatin
Trade name Albumex Voluven Haemaccel Normal saline  Ringer’s Acetar
lactate
Colloid source Human donor Maize starch Bovine gelatin
Osmolarity 250 308 301 308 273 294
(mOsmol/Kg)
Sodium* 148 154 145 154 130 130
Chloride* 128 154 145 154 109 108
Potassium* 5.1 4 4
Calcium* 6.25 3.0 2.7
Buffer® Lactate Acetate
28 28
Octonate* 6.4
3701 / ARI(LIn)* 6,288 908 550 81 44 49

sUavovaisthilAmoraoaidoanuwuodadnnd na:
laovaiGauwau

asthiilimevasaidenluganai ez shiiasnsa
ﬂ’lmmﬂ?jmmﬁ%aézu intravascular compartment [#aginy
wsiugh uazavaglu intravascular compartment Iéiuu anansa
gnuwdsuudas wazadneanansmeldvun lifinsazan
Tuileideseg Treldiinnmsunsndeu fussleminmendiin
ptedalauANATIA* udaufeiiagiuinAdebifiaisi
ilvimevaanidanlugauai

feluthunningAdeinedasyinenvashsmewasuly
ludnezifudeunszuuvanaideasuiaidnil vascular
permeability fikAUNGA § systemic inflammation finmInszdu
cytokine Wag inflammatory mediator #inge # organ dysfunction
Sde® ° vilimmhmavasaldaafiazidenihanlslugie
nguilFedianuen uaz auls lugie 10 D ldd

MsAnE ATy dududuuann iasshsialeheias i

waswszaviieIngfifdu Teamedinwusesiiulundwadns
fin msendin uaz msaanmsiialanedouwau

Us:ansmwuovansthisiia colloid solutions 1USEUIREU
crystalloid solutions

g9 colloid solutions L%NLﬁuﬁﬁﬂuTﬂunaquﬂaﬂﬁnqﬁ
Tasawzngutieiidl vascular permeability 1duluaglu
“leaky state” 15U g1 sepsis iosanlasvmauiud colloid
solution W1azaylu intravascular compartment [##inan
crystalloid solutions fv 3 tvin* *® Fewananxin colloid solutions
anlslugihonguiliienisansninadsdin aanmaifalane

WANgIUVY Albumin solutions #iBuniy Crystalloid
solutions

MNNIANHITeNNgN SAFE study investigators Tufl
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W.A. 2547  yihmafinsFeuifisunisti 4% albumin solution
Wisuio NSS maduidealugihefiuaulmagiheingd Tae
frhemnauazldsumathmovasatdaamadiguldnasn 28 Ju
wie autheeannnvagiheingf wadwiAednsmadedin
melu 28 fu anmsfnsmuhiiheingAvioinn 6997 au
dugiwenysnssudouar 57 ungue1n1s sever sepsis
fovaz 18 [#50 4% albumin 3497 Au f NSS 3,500 Au
median APACHE Il score wa9ia 2 naalndifeiuszanm
19 wuhdnmmadedianeluy 28 Julduanseiude 726
(20.9%) Ay uaz 729 (21.1%) A lugiheiildueayfiufisui
NSS muaau tae relative risk 0.99 [95%confident interval;
091 to 1.09] wadnulu subgroup population ﬁw:ﬂ’mlﬁ'%’u
gl wudnguiildueayfiuiedin 81 auan 596 Au
A foway 13.6 annndnguitld NSS Aldudin 59 Auan
500 Au Anflu Separ 10 Tnefiunlinfesfitedmdumeais
[P value 0.06] aRasannguiheiildsuglifimameanes
WU 59 AuN 241 A Anldu Seuar 24.5 YevnguuBaYRY
WFudin Fennninguild NSS 38 Auan 241 eu Andu
Souaz 151 aunddusAunIaiif relative risk 1.62 [95%
confident interval; 1.12 to 2.34] &1%3U subgroup population
1'7iLﬂuﬁﬂaﬂﬁﬂL%a‘lunizumﬁam?mm (severe sepsis) L&uEInN
melu 28 Fulsiuanseiuzasiia 2 ngu Ae $ouaz 307 uaz
Jovaz 35.3 Tunguuaayfiu uaz NSS musey szpziaantu
msusupgthedngd szpznalunsdesindamauwnila szez
nanlunsldiadavinemela n13uin new organ failure Taild
uanseiusie 2 nu Tfinesuiifannzunsndeuanainh
il Unadeanduevashitliaely 4 Suusowod
BRTEUYEY albumin s NSS Wiy 1 fa 1.4

Tui) w.A. 2549 M9 SAFE study investigators® fiaems
Anwuazey albumin Wendy NSS Tunguuszannsidusayiiu
Twiesmuazund Tasideinguiidueayiuluidensninesld
Uszlominnnsliueayiiu TasnhmsAnsidnfinananiou

'
oA

wihwhnsudedunguiidusayfuluidendesnimdewiii

9
a '

25 nSwsiofins uaz Bnngwilannndn 25 n3usedns wans
Answuinguisiueayiuluidandeunimiawiniu 25 nfu
fpdns fengiinnnin Fanuguusewsslseiisnnnin Sanwme
310 severe sepsis annn1 TamadeEinmelu 28 Tuzsngw
fusayfulunszuaidantdosnimdowindy 25 niusedns As
291 auan 1228 au lunguiilduaayiiu uaz 321aAumn 1223
Al Tuﬂéuﬁiﬁ NSS Iae odds ratio 0.87 [95%confident interval;
0.73 to 1.05] & lsiuanssiuaeefiteidy

M3fAn¥8Y Caironi P.et al”’ Tuil w.a. 2557 vinafinm
WUL multicenter, open-label control trial laa@Ensnfenslw
waaYAULEINIIN crystalloid solutions By crystalloid
solutions ahuLAEalugile severe sepsis Was septic shock
wielifsziuusayfiuluifongeiiunin 30 n3usiedninasn
Ineli 20% Albumin solution 300 faddnsmviauiannniu
funa 28 Ju vide qusanmnvagiheingd iaguadwide
madedinmelu 28 u snmsAnngudldusayfiuads

970 crystalloid solutions § 903 AU ng:u crystalloid solution
ptuAeafl 907 au LHUUHEe1EINTIN 57% ANTULT
median SAP Il score 48 AAnusudans Souas 62 1Hia3ov
dremela Jouaz 80 AwAsusayinluFendszana 24 n¥u
Aedns nan AW 28 Su nguuaayiu 1#F3n 285 Au
Aoy Jowaz 31.8 Felsisivanngu crystalloid solution
athviiefiedin 288 au Anidlu Souas 32 Tnw relative risk
1 [95%confident interval, 0.87 to 1.14; P value 0.94] n15LAA
anzlanneidsundy waz devlasunisthdanaunuls
Tiunnssiusgeiitissdyesi 2 ngu Tasnguuaayiiu Aa
Jouaz 21.9 uay fopar 24.6 MNAWU &UNgN crystalloid
solutions BENLALIAD FpBAY 22.7 UaY 308AT 21.4 ANAIAL
Taiwuanuuanaeiusasdnnmsfedinmelu 90 fu szae
narlunmsusurediisdngfuazusulssweiuia szeziian
Tumndniadestiomela sewis 2 ngu Uselomifiineth
fidpdrdyanmsldsuusayfiuein A awnsanyanis
4 vasopressor or inotropic agent IG’]’L%’J%‘L& §i mean arterial
pressure 'ﬁgx‘m’h §i cardiovascular SOFA score #fn3n
positive fluid balance #itfaendt Taelsdwunmzunsndouan
m3l# 20% albumin solution Tum3dnui

Patel A. et al.lgvh systematic review and meta-analysis
nsl3 human albumin Tugiheiiaadelunszuaiien Tae
guaswiAsnIIMadedIn? wuhinsfnsndivihusoudie
55939 albumin solution U crystalloid solutions i1y
randomized control trial kazdl bias oy iwun 6 N13AnE
@D SAFE study 2004/2011™ %, ALBIOS 2014*', EARSS 2011,
Friedman et al. 2008, Dolocek et al. 2009 ez V Heijden
2009 and Trof et al. 2010 WUINAN meta-analysis 879
mMsideFinlduanseiuszninenguiils albumin Weufy
crystalloid solutions e relative risk 0.93 [95%confident
interval; 0.86 to 1.01]

Iﬂﬂﬂ‘gﬁm‘ﬂ"ﬁ' albumin solutions LiBuAU crystalloid
solutions TugtheAngd snmanfisusndelamunse o
283 albumin solutions ‘ﬁmﬁaﬂ’h crystalloid solutions
Tuduzasmssendin msaanmsiialane wazannstina
naunla™ " 2 wuidiheingafifinnzusayiuluidand
fanuduius fuauguusvseslsauazdninisidedin
fan@u udnslsi albumin solutions iBIRNTEFULBAYIY
Womulignnsnandnsmels®? dafiasg albumin solutions
fifimfla crystalloid solutions Ap Y WFwwLTWATRIE
YE)f vasopressor/Inotropic agents Iﬁl,%’aﬁu i positive fluid
balance fifounin wafidpsuanidBTeRigeniunnizuiy
dwsuluduredldsugiAmanieaney annangumei
Tsiwuzahlld albumin solutions™

NaN§1UYDY Hydroxyethyl starch solutions Ny
Crystalloid solutions

Hydroxyethyl starch (HES) {flu colloid solutions Bnwiindi
finnslduaznsdnmnattvunsnansiiiavaindsiaignnin
albumin solution N13AN¥128Y Brunkhorst et al. Tuil
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WA, 2551° ¥mM3FnEUUL two — by - two factorial Tung
§the severe sepsis Iapi3ouiisumsaahmauunidan
(i::ﬁuﬁ']ma 80 - 110 HadnSusalAgans) Nu msqu{fwma
WULNRTTIU (izﬁuﬁﬂma 180 - 200 HAANINFADIAGAMT)
Judessuifisusiesesarshilinmasaiden fs 10%
pentastarch solution (HES 200/0.5) iU ringer’s lactate
solution (RLS) lawgwadndde dnnmadedinmelu 28 fu
waz MstAn organ failure Ms@nenlégnydlunoutdesann
¥ safety analysis vasnvhmsfnsnle 488 Au wudingw
il intensive blood sugar control Rl hypoglycemia
Soway 121 %@ganfhm\ju conservative blood sugar control
#if hypoglycemia $anaz 2.1 s vAvsdrdwnivaia
gUN1IANMIYIBULIABUIENIN 10% HES (200/0.5) fu
RLS VT’l@iﬂiuﬂc\jN conservative blood sugar control ¥aNaN
msfnsialUauis 600 AU 1 Interim analysis WuINga
HES (200/0.5) ﬁﬁmiwmmﬁmlmmLﬁﬂuwﬁ’umnnqug\l RLS
AT AR Ap Sopar 349 AU puay 22.8 MmN
aey uaz deesldiumaganaumilangs HES (200/0.5)
azdaslisumsihiamaunulafiuviuniings RLS uaziiuwuliiu
zuinsnnM3deEinnelu 90 fulungu HES (200/0.5) Ap
ppar 41 Wisuiungy RLS Spuaz 33.9 [P value 0.09] 9DV
AnaAnm

dioinnzidenuhihdosdivihldinnsiisdanfides
Idsumahemauwnula uaz madedinnelu 90 Tuzeengs
HES (200/0.5) wuhfianadniusiuusanuees HES 7il§5u
Tosuvaifungn high dose HES e I65uuSMo HES anndn
22 fnddnssedlansuthmingaseotu srvdioewileiulugae
flaglumsfinun wuinguiiail median cumulative dose Wi
136 fnddnreAlansaniwing dungs low dose HES
{1223 median cumulative dose WU 48.3 fiaddnssiailansu
dwningh wudanmadeianely 90 Tu waz dan
mthanaumilafisgulungu high dose HES aghvditiushdty
neadfdiedisuiungs low dose HES waz Wothngw low
dose HES [Uiisuiungn RLS wud1 ngy low dose HES
feddnnmsifianmzlanedeunau uaz dasimsthianaunu
Ingendngw RLS athefitishdgmadia fis Souay 309 fu
Sopaz 21.7 uay Sovay 259 fu Sopaz 21.3 muaAU

davananadsaiinaiduaey HES Tunisdnsizes
Brunkhorst et al. Tull w.a. 2551° ihaziinnnanuiduduses
HES solution F¢lun3fnsees Brunkhorst et al 14 10% HES
(200/05) waz Favwavthwinluanafisnnde 200 Aladasu
ldimsasaniiln uaz iilaidese phliAannsunandeu
muan Fofiamsfnendiifiu multicenter randomized control
trial 2walnaidn 2 midnelasanemudadu waz Wvin
luanazey HES av

M3AnEBY Perner et al’” Tull w.e. 2555 yhmsdnmn
Tudthie severe sepsis Wisuifinuszniensld 6% HES
(130/0.42) iU ringer’s acetate Tun sl fluid resuscitation
TapinUsune 6% HES (130/0.42) Liiufuas 33 fafdns

S0 oNe =B

soflansuhmiing (nagegeiiliuusnhbiAunnsmguan
Ao 50 fiaddnssiailansuhmindisieiy) wazevmafnm
AHATINIENIRTIMIEEIR uay dovldsumaianaunule
soiflovaufis 90 Ju anmsAnmidfiaelungn 6% HES
(130/0.42) 398 AU LAY nq’u Ringer’'s acetate 400 AU
wuihsfinnglandsuwdudous 3unsdnsyszainm
Spuaz 35 fanusulafndlszann Sovas 84 uatldiadav
dremelatszann Japaz 60. wudidnnmadedinnely
90 Fuzeungy HES whiu 3awas 51 Sesnnningw ringer's
acetate iy Jawar 43 twiluddumeaif relative
risk 1.17 [95%confident interval; 1.01 to 1.36] AL number
need to harm Wiy 13 §hefidasldumahiamaunulase
\ilovaus 90 Su wurfisenguaz 1 auwiniu wddihefides
Idsunsthdanaunulamelu 90 Ju wulungs HES whiu
Yoway 22 Wipudunay ringer's acetate WU fowuar 16
Foumnsreiuatefiadduneadf dmsunazunndau
ngn HES § amazunandau fe \lensenuinasmnn uaz W5y
m3idenuazalsznauradlianannnin Ringer's acetate

M3AnPe9 Myburgh et al. Tufl w.a. 2555° yims@nun
Tufihedeglunedihedngd Wisuifisuszwine 6% HES
(130/0.4) ffu NSS §wsuLilu resuscitation fluid TaalwuSanmn
299 6% HES (130/0.4) [siifiu 50 fiadanssanlansuimin
Msiatu nadwidosnnnadedinmelu 90 Yu fiheoua
6,651 AU 1#5U Resuscitation fluid 1u 6% HES (130/0.4)
3,315 AU Uy NSS 3,336 au Lugthy Sepsis Sawas 29
filanedouwdu Jouaz 36 lddavinemsla Jeuay 64
median APACHE Il score 17 wan3fnewuinansnsiadia
mulu 90 Tulduanseiu Tagaeengu HES Ae 597 (18%) Au
uaz NaN NSS @a 566 (17%) Au smisumathianaunulanud
ngx HES annnin ngu NSS aeviitibadgmvalia fe Souas
7 Wisuiu Souas 5 MNAGU relative risk 1.21 [95%confident
interval, 1 to 1.45; P value 0.04] Iﬂwum’mminﬁauﬁ‘guuw
Tuit 2 g wuLies minor adverse event snndulungs HES
Ao 2MIFU uaz Ay

loeagy hydroxyethyl starch WnmaAa leedaunau
waz mathdanaunile fuwldufiavindannsdedin
Tugineingd®® Tasawznguilld HES fifianududuge thmin
Tuanasnn uaz IuU5naeuluFnufinnn 22 faddns
sodlansunbmindsie T’ uas HES foifinnadneiieedu o
|7 Coagulopathy AU WwazeMIdu " ° ﬁeﬁumnwﬁngm
suzimogtnwusliuunils Hes Tudihe sepsis waz
Qﬂ’;ﬂ"gﬂqﬁﬁu q

Tud) w.A. 2556 lay Annane et al? I@vin1s@nm
pragmatic international randomized trial \W3aUWBUIZAIN
colloid solutions iU crystalloid solutions Lﬁmflu fluid
resuscitation lugtheAngf iaguaswiAemsifedinmelu 28
Fudhu Tnsmsfneniings Randomization uwndgnaanTn
\donwilamathlungudl randomization Iéiay TasyFunnwes
HES davlaiifiu 30 fadanssoflansuihwindsietu dw
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maintenance fluid 1WlEu isotonic crystalloid solutions
aaaansfne nmadns ddiaslungs colloid solutions
1,414 AU (61’13‘1,1‘7”11,‘1“]14 HES 70%, gelatin 35%, albumin 20%
LAY dextran < 1%) LAY crystalloid solutions 1,443 AU
(ﬂﬂiﬁﬂLﬂu NSS 86% ey balanced salt solutions 17%)
ashlungu crystalioid ahulnajaziiu HES

Tneifonunsl sepsis 0@y 54 hypovolemic shock
fopay 40 ua trauma 3EAT 6 WANIANBIWUINERNTING
\Fodinlu 28 Yusewia 2 ngulilFuanseiuseeiitioddo
neadii Ao Sowar 254 Tungu colloid solutions uaz 3o
az 27 Tungw crystalioid solutions wadmsIMsiedinnelu
90 ’fuslunajm colloid solutions &N crystalloid solutions
agfTuddyn1eadf Ae fewaz 30.7 lunga colloid
solutions Waz Sapas 34.2 ‘Iunq'u crystalloid solutions T r
elative risk 0.92 [95%confident interval, 0.88 to 0.99; P value
0.03] ngu colloid solution &aNsavENMslFie3astvela
WAL vasopressor/ Inotropic agent T80 crystalloid
solutions

fwsLBavmathanauwnulail 7 5u waz 28 Tu it 2 nau
Tslumnsnerupenefitiaddn1eada Wiavih subgroup analysis
\Jungw sepsis, hypovolemic shock Wag trauma WuFEAT
m3fedini 28 Yu 289 colloid uaz crystalloid solutions
Taisinoriu Wudngu colloid solutions sl Usmnaumahlu
7 Jutipani crystalloid solutions Uszanoy 1000 Haddns

15197 3 M3AnEIMS1E colloid solution BilAsneg

n13An®1289 Annane et al.® 1dun1s@nmluudyn
wpouwImensldanah (Strategy management) uvian [
T&funmswBsufisusdavesarniudazain (wAaziulan
miﬁﬁmﬂmjﬁgnLﬁﬂﬂi‘*ﬁ'ﬁ\nﬂu HES) wans@nsvih vwiuin
wuIIMSLaantd colloid solutions U resuscitation fluid
F9lulduszlomidovanvandnsmadedin nsaanaiia
Tanedeundu waz aanisttanawnula fmdanda
crystalloid solutions

msdnmilinsld HES fe $ewaz 70 Tungu colloid
solutions uAnduldwLMIANSATIMITANaumlaRNT
WUUMSANENTIHUINT8Y Perner et al” uaz Myburgh et al®
g1atfiovannysana HES 7ilgliAu 30 faddnane
Alansuhmiindsiedu u3s ngu crystalloid solutions
fimsld Nss TudBinadinnn SldsuaaslsduSinumnuay
Huissialn colloid solutions RuwnliinfisnansoUszdulszans
fuwrudnlfisindy was vgedavdiemalaldigandn
crystalloid solutions

Parel P et al. [#fWWlu Cochrane review T w.f. 2556%
Wisuisudnsmsiedindeld fluid resuscitation 1iu
colloid solutions inuify crystalloid solutions Tugihe3ngd
7N systematic review and meta-analysis WRGLAAILY
A3 3 wud1 HES u colloid solution fifillomafingnsn
m3dedinlag pool risk ratio 1.10 [95%confident interval;
1.02 to 1.19]

Type of fluid Number of trial Number of participant Pool risk ratio 95%Confident interval
Albumin / fractionated 24 9,920 1.01 0.983 - 1.10
plasma protein
HES 25 9,147 1.10 1.02 - 1.19
Modified gelatin 11 506 0.91 049 - 1.72
Dextran © 834 1.24 0.94 - 1.65

Tasagludaedngddelaifinanguaiuayuin colloid
solutions fiuszluzimiland crystalloid solutions &3UaN
wingumsdnsiidddouaasiumaed 4

Tui3e98n51n5188330 albumin solution Huudliy
flazandnnmsdedinldlunguiioe Sepsis susanszAy
Yszasovduanadnlfisy §i fluid balance fidin31 &m0
winadastemelaldiidu udliswsnaaniainlane
Weuwdu ldasnsaaansthdanaunulald medinuss
Aiitmsld albumin solution aziidlslugie septic
shock fil§ crystalloid solutions USanausnnudeilianansa

nkFyanudwasinldd vse & positive fluid balance 151
annuan Taiuuzthlild albumin solution Tugtheilésuaifme
NNANDY

dwsu HES wWindamaialane war Suwdlindiee
WNSRMIEeEin Twdviinadiaides Ae nudesiaes
\enfinund Audy megiwusfanuiuinlinasly HES
Tugdavingidfianusndudeslduusnhlldvsunui
apnin 30 Asddnsdedlansuiwindsiatu fedusah
ilvimevasnidealudieingAfiunanuiazidu crystalloid
solutions 1flpvanyUszansnm waz MAndivisnzas
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A15197 4 MsFnsWSeufiBumsi fluid resuscitation eI colloid U crystalloid solutions

Study SAFE™ ALBIOS™ VISEP® 6s’ CHEST® CRISTAL*
Author/year Finfer S. / Caironi P. / Brunkhorst FM. Perner A. / Myburgh JA. /  Annane D. /
2004 2014 / 2008 2012 2012 2013
Center/country ICUs of 16 100 ICUs, ltaly 18 ICUs in 26 ICU (13 32 hospitals, 57 ICU,
academic academic university- Australia and France,
tertiary tertiary hospitals in New Zealand  Belgium,
hospitals, hospitals, Denmark, North America,
Australia and Germany Norway, Canada
New Zealand Finland, and
Iceland
Design Multicenter, Multicenter, Multicenter, Multicenter, Multicenter, Multicenter,
open-label, open-label, 2-by-2, RCT parallel-group  parallel-group, open-label,
RCT RCT ,blinded RCT  blinded, RCT  pragmatic RCT
Population/setting I1CU severe sepsis  severe sepsis  severe sepsis  ICU ICU
Intervention (n) 4% albumin 20% albumin  10% HES 6% HES 6%HES Colloid
(3497) and crystalloid (275) 130/0.42 (398) 130/0.4 (3358) solutions
solution (910) (1414)
Comparison (n) Normal saline Crystalloid so- Ringer’s Ringer’s 0.9% NSS Crystalloid
(3500) lution (908) lactate (262) acetate (400) (3384) solutions
(1413)
Renal outcome: no AKI report. AKI: AKI: Doubling Renal no AKI report
intervention vs 21.9% vs 34.9% vs serum outcomes:
comparison 22.7% 22.8% creatinine: RIFLE-R:
(P =0.71) (P = 0.002) 41% vs 35% 54% vs 57.3%
(P = 0.08) (P = 0.007)
RIFLE-I:
34.6% vs 38%
(P = 0.005)
RIFLE-F:
10.4% vs 9.2%
(P =0.12)
Renal Duration RRT: Use RRT: Use RRT: Use RRT: Use RRT: Use RRT:
replacement 0.48+2.28 vs 24.6% vs 31% vs 18.8% 22% vs 16% 7% vs 5.8% 11.3% vs
therapy (RRT): 0.39+2.0 21.4% (P = 0.001) (P = 0.04) (P = 0.04) 11.94%
intervention vs (P =041) (P =0.11) (P = 0.90)
comparison
Mortality: 28 days: 28 days: 28 days: 90 days: 90 days: 28 days:
intervention vs 20.9% vs 21% 31.8% vs 32% 26.7% vs 51% vs 43% 18% vs 17% 25.4% vs 27%
comparison (P =0.87) (P =0.94) 24.1% P value 0.03 (P = 0.26) (P = 0.26)
(P = 0.48) 90 days:
30.7% vs
34.2%

(P =0.03)
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Us:dnSmwuov balanced salt solution AU normal
saline

ANfind1INIuas crystalloid solutions flansuiiandey
2 nguldui NSS waz balanced salt solutions Tae NSS
Fusmhifldemnuuasuwsvanedossnaudsinielsiew
uazmanlsd 154 fafluadpdns aziuldiranlsdly NSS
annluldanaudn@fe 1.4 wih Anmsdnsnludainaase
wu*jﬂﬂaaliﬁﬁmnmm‘mﬁﬂﬁlﬁm renal afferent arteriole
wamNInmEUSINueaslsFTRNTu?® Seanaduiusiuns
Aalanedoundy woimsigiasingaifszduaas sy
Foafiindu uas I@suesslsdazananarsihysanunn
fiaudnius fudnsnisdedinlulsenervraiininiuy
srpznaumsusulseweawuiy infousinunfnndu
Taeiia hyperchloremic metabolic acidosis ﬁaﬂﬁqm“" "
waz nmslimahlufieingdfifaaslsdtiosmuintisan
maialanedauwau®” 2

balanced salt solutions %38 physiologic solutions H&u
Ysznavvevindausuazanuiiunsadviiindideesivluien
Tnefinaslsdfitioundn NSS uaz § buffer Wusdmsznausie
Fofusahmadudendlasuanusilaineeaznunuil NS
Tun1aufu fluid resuscitation Tugihedngilusnan

NANFIUNWUSLANEAMNYDY balanced salt solutions
iUy normal saline

a1galull w.A. 2558 Young et al”® vihnisdnmuuy
prospective, investigator initiated, multicenter, blinded,
cluster-randomized, double crossover study LU3suLfiay
mM3lE fluid resuscitation 52139 NSS iU plasma-lyte (PL-148)
Tae PL-148 U balanced salt solution Usenausie loifau
sodium 140 mmol/I, potassium 5 mmol/I, chloride 98 mmol/I,
magnesium 1.5 mmol/l, acetate 27 mmol/l LAY gluconate
23 mmol/l Tugthedngf waanigdnsnisiialanedeuwsu
melu 90 Yu Teefewwaslemedounaulumsdneni Ae
A1 serum creatinine ANTUNINNTY 2 WININANSHAY
win nnd1 3.96 Aadniussindanssaniufindusnnni
0.5 fiadnsnsipndans uvanuguuszeelaneduunauny
RIFLE system Laz KDIGO-AKIN staging

dihe 1,067 Au [650 PL-148 uaz 1,025 AU (450 NSS
Topdudthevdvsdadusnlnglssna Savas 71 fihe
aifAmni bispeiunsindn favas 4 uaz fihomeeysnisu
{ppaz 25 Tmﬂﬁ@'ﬂmﬁlﬂuﬁmL%a’[,um:umﬁam (sepsis)
\iENUA 38882 4 mean APACHE-Il score 14.1 AlaanIsnsu
289 serum creatinine 0.98 Ananinsinindans Tungu PL-148
waz 099 Asdndwsiendans lungu NSS wamsdnswuh
Walsmodouwaulungs PL-148 102 (9.6%) Au uaz Tu
ﬂ@:N NSS 94 (9.2%) AU 10w relative risk 1.04 [95%confident
interval, 0.80 to 1.36; P value 0.77] &g renal outcome
A1 RIFLE system Way KDIGO staging AwuIoay
nauianaaws i uandviusgefiedidgniada @5y
msthiianauwmilaliuansefusesisasngs A Jauas 3.3

fu fewaz 3.4 lungu PL-148 ffu NSS mussy §n91ms
\FeFinlunedinegingd uas Tulsewennazesio 2 ngulsiuan
snviuateitdud AN Ieaia

nnsdnsidselnlduaavyszloviany Balanced
salt solution fiwiland1 NSs luidavavannisiinlaine
@ouwau aansthdanaunula andnsfedin undafe
Rsananmsfneilie Ysinauansthilld resuscitation
Wiws 2,000 fadansluiie 2 ngu Feoraifurnailtinn
woliiianmzunandeuaneaslsd §ihedulvaifugloe
wavsndin Adihe sepsis topan Awguusszaslsnliguusy
1NN APACHE-II score > 25 fluafauaz 8 laadnsnms
winlanedeundi waz desldsumahtanaunuladaudnem
Wiaifisufunsfneeey Susantiphong P.' Waz Hoste E.2
Fvonavhivliiurnuuandviuldoeedniau

suriiselifindnguiidniaufiasuansdn balanced salt
solutions #in31 NSS Tuidavravanmsiinlaneduundu
aamathianaunulea uaz andnsme Megiwusianudiuh
Wn9zdasfl randomized control trial fifawalnaininil 1y
LﬁﬂiﬁmﬂﬂiﬁﬂﬂﬁﬁﬂﬁﬂﬂiﬁjﬂLLi\‘lN’]ﬂ%u wiungugieenyns
Immawwzm;ju sepsis TWnndu thazld kidney injury — biomarker
Twnai 9 15U tissue inhibitors of metalloproteinase Il (TIMP-2),
insulin like growth factor binding protein 7 (IGFBP-7)
WAL neutrophil gelatinase-associated lipocallin (NGAL)
TulumAdademaiiamaunaisueeela hasvilfldmnaey
fidoauiu

asumsidonsiavovansthitllimvraoaidoanuwuos
modnnd
folifianhluganadfisnansaansnnmsidedin anms
Winlaneidsunay aamsthiamaunulald seianilade
nMuAsEIanursavUszmalng meginusiianuiuiilu
fheingd smhiiensidenld Tnsawizdmiy resuscitation
Asuaanly crystalloid solutions tudusiuusn lasaunsa
\dan NSS 138 balanced salt solutions naufle udthld NSS
resuscitation TuUSsnausnnuduaziodaemsianahea uwisi
%1% balanced salt solutions Lﬁaaﬂm‘nﬁm hyperchloremic
metabolic acidosis
a1%3U colloid solutions W11 albumin solutions
Foonafiszloailunguifiiay severe sepsis fidayanaudn
Taimefindaanls crystalloid solutions USsNausNNUEILAL
§9%D9n13 fluid resuscitation fip e lFmINTAAYFL TN
%152 Hanann13Lin positive fluid balanced Wag HI81309M3
neadvinevmelalis Tnalluusilild albumin solutions
Tufihedlésugiifmameasey
ynnvdngwiindmaniovinaliuuni e HES solutions
Tugihedngd drdlanndndudedld HES solutions uuzih
Ildfganadudush twiinluanatios waz Vsl
30 fiaddnssianlansuihmindasetu
aavnedlunisquaguieingdiidiieliifinsnisandin
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aamsiialaneidoundu anmsihdemaunulnaslildatiing
idonashmaduidonwiniu msdosquagialaslénagms
naneq aeheTnluwianiu (bundle of care) ALAUUUBIATIN
(holistic approach) LLay aWENPNITEW (multidisciplinary team)
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Fluid therapy in critically ill patients,
for reduce acute Kidney injury

Wanjak Pongsittisak, Nattachai Srisawat
Nephrology Division, Department of Internal Medicine, Faculty of Medicine, Chulalongkorn University

Abstract

Adequate fluid resuscitation is one of the key treatment in prevent acute kidney injury (AKI). On the other
side, Fluid overload can also affect to other organs such as brain edema, pulmonary edema, hepatic congestion,
etc. Currently, Starling principle has been challenged. Since the emerging role of endothelial glycocalyx to prevent
leakage of fluid form intravascular space. By severe sepsis, there is massive endothelial glycocalyx damaged resulting
in interstitial edema. Not only amount of fluid administration but also type of intravenous fluid is important. Recently
publication has shown hydroxyethyl starch damage to kidney in the critically ill setting. Moreover, there is increasing
evidence of chloride - restrict solutions for improve outcome.

Keywords: intravenous fluid, critically ill, acute kidney injury
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A§ "ty: Immunoglobulin A, IgA nephropathy, Immunoglobulin A galactosylation
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ITGAM-ITGAX, and VAV3 loci)”? aziiuleimensassinen
ga9lan 1gAN fnszuaumsiisadosaisdunau Fewin
asuneuladunsunivlvazliiialen 9nn1sfneiaes
Hitoshi Suzuki wazAme® woihdegheley 4 Jupswidunin
Multi-hit pathogenesis model LazaMMIANEUDY GWAS
mldaansnesvnenalnmaiinlasnlfatvaziduanindeiu
srasioluil (sui 1)

dumaudi 1 (Hit 1): NIALANNTELIUNTATIY IgAT
URTHANTENUNIAUGNIINABNGLAA Galactose-Deficient
circulating IgA1

IgA Usznauludiy heavy chain uaz light chain law
heavy chaindi 2 &Iuf® constsant region domains CH1 &g
CH2 aufiudie hinge region dvisznavlusensnesilu
13 ¥fla lawdl Serine (Ser), Threonine (Thr) LAz Proline
(Pro) udiudsznaunanuaziinguaesanilulainsnds
5andn O-linked glycan chain ifilasvas1viiu N-acetylgalac-
tosamine WifaNsaU3IEDNTIAUBLABNDY Serine(Ser)
%38 Threonine(Thr) ImHi“ﬁ’LﬂuI‘ﬁﬂN-acetyl-galactosamin-
yltransferases-2 Lay -14 (GalNAc-T2 and GalNAc-T14)
MNFILNNILFAN galactosel iU N-acetylgalactosamine law
ol core-1-1, 3-galactosyltransferase-1 (C1GalT1)
uazchaperone Cosmc gavhefin1siiu sialic acid laelfioule
sialyltransferases mMuaAD Inwsialic acid sansndansdany
N-acetylgalactosamine, galactose W%aﬁv’\‘igi wsthinsifiu sialic
acid U N-acetylgalactosamine nauM3sLAN galactose Wi
azliaansaLin galactose sialyld ¥ilw O-linked glycan chain
e galactose \iniili Galactose-Deficient IgA®™

5 IgAN WLIU31I0 hinge region 784 IgA 910 galactose
Wavnngadfifiwinfiasne 1ga1 finnsvinuaeionlasd
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ildlunszuaunis glycosylation filsangaiu lawd
N199191U289C1GalT anavuaziin1siuiiinduses
a-N-acetylgalactosaminide-a-2,6-sialyltransferase 2
(ST6GalNAC-11) é’hﬂmsﬁ Fovh U ausumue 1IgA1 hinge
§fim3210 galactose(Gd-1gA1) wndu Taswudulvaly
polymeric IgA1 %wzgnﬂﬁ’\amnLma'u%nml,ﬁaqﬁwﬁo
ngnnszduliie Gd-IgA1 fifianuAaynfuiinuiniu
agnszguinneliasgidiuniude Gd-1ga1 iiedu
polymericGd-IgA1(Antiglycan antibodies that recognize
GalNAc-containing epitopes on Gd-IgA1)
Tungufilagiudenamaiifimsasany polymeric Gd-
Igatlunszuadonifiavnnuadmanlusvnmeiiashe Igat
U%L’Jml,?iaqﬁ'nﬁﬂmzmumi mistrafficking, mis-homing 15[y
13nnlsnszgnieusnuiumasieme osnnaufemann
YDNVDNFISY Toll-like receptors(TLRs) LLazﬁanwﬁwﬁq o
ffnszfuusnandeyiin Seenafannidalsa 013 vie
gsaivildinsneuausvnvsadfiasne IgAl v ldd
MIWAR polymeric Gd-IgA1 aansfudsanasnn lasanwa
msdnszey GWAS Tudlagdunuanaiaunfivusiunie
savBuiiiimdoeiunszuaunamandeguulaslulon 22912

(HORMAD?2), 8p23 (DEFA), uaz 17p13 (TNFSF13) ™

dunaudl 2 (Hit 2): MmIasoubuAvefse Galactose-
Deficient IgA1

e nnwudinsade Gd-IgAtiRevasifen liauns
ailiiinlsn 1gAN Tddaeimanssduldssuugiduiues
FWMEATNAAUNIUAD polymeric Gd-IgA1 (Antiglycan
antibodies GalNAc-containing epitopes on Gd-IgA1) uwas
ey pGdIgA1-IgG/IgA immune complex Z9§l soluble
CD89, fibronectin, collagen LW&a¥ laminin Wuaudseney
vindulunszuaidon nuamsAnmnilegiuwui Waunedide
v3alhSauvriauLany N-acetyl-galactosamine(GalNac) Uu
Nuisadnszdulisemeasgisummuiady immune
complex &' Tagimmune complex ﬁaﬂ:\ignﬁﬂmﬂﬁﬁu WY
Tsdaansaduiu asialoglycoprotein receptor (ASGP-R) U510
§u L& 59y immune complex Tunszusidansnndunaznsay
iulalUazanyiinm mesangium Aalsalamuan annams
Aoy GWAS Tuilagtunuanuiaunfvusiuwmiveseiu
fiAsdaviunszuunsileguulaslulon 6p21(HLA-DRB1/
DQB1, HLA-DPB1/DPB2 and TAP1/PSMBY) Savhwthiiifu
Class Il major histocompatibility complex'

Hit 2
4 Production of Antiglycan antibogied (Iga, I1gG)
< \‘,\f’/’ N ==
i =X \
B cell S \ Vi
7<7->7s I N /// \\)44 ///
Hit 1

Hit 3(A)

Immune complexes form
in the circulation

Hit 4

Immune complexes form in the mesangium
cause local immune activation and injury

Hit 3(B)
Immune complexes form in situ

Sumaudt 1 (Hit 1)
Sumaudi 2 (Hit 2) :
dunaud 3 (Hit 3) -
Sumaudt 4 (Hit 4)

MIFNuaUAUBAse galactose-deficient IgA1

© MINTEAUNTELIUMITNIAL UAS TLUUADNWA LU

: MIAIWANNTELIUNIEN IgAT LaTuanIenueWugnIsusan1siingalactose-deficient circulating IgA1

MN38519 pathogenic IgA1-containing immune complexestaznMIasaNU3LIU mesangial
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ﬂi"uﬂauﬁ 3 (Hit 3): N13839 pathogenic IgA1-containing
immune complexes LALNIINSANUIIIU mesangium

Lﬁa pGd-IgA1-IgG/IgA immune complex Lﬁumn"ﬁu‘lu
nszusianazgnninviulaudaluazanu3ion. mesangium
mmmgﬁg'lmiafh finsazanaey polymeric Gd-IgA1 i
U3al mesangium naUIIANINTZAUNMTETY anti-glycan
antibody muaN5 N immune complex U512tu mesangium
Pnifudefinsnszdunisutsfzesisad mesangium &
USNURNIDNTA8 mesangiumaziifaSusey IgA(IgA-R) @p
ASGP-R"”, CD 89, transferrin receptor (TfR1 or CD71), Fc
alpha mu receptor (FcO/UR) Way plgAR Teshsuwani
FANTOWULURIDIEIALADALI macrophage %58 monocyte
Teishe™

Sunouit 4 (Hit 4) MINTEFUNTLLIUMIONEUURLIZUY
ADNWALTUA

W& NS immune complexes AZaNLZLIM mesangium
azfimanszfuszuupeanduiwisie attemative pathway lag
QW1 C3 membrane attack(C5b-9) i mannose-binding
lectin(MBL) pathway 33niUN1INIEAUNTELIUMIBNLELFNG
waznaaslalaleiviliinnasei 1o

1. vIASuuSIe mesangium L‘ﬁa\‘ﬁ)’m IgA1-ICs &
daulszneuzey sialic acid Usnasnndefidsyqiuauvihli
fimsunsnifiadensnigas mesangium wuvEININTY
uaziinnszuaumadniay lasnssfumavheiuzes pd2/pad
mitogen activated protein kinase, activator protein 1, LLa¥
nuclear factor kappa b (NF-kB) LL@Zﬂizﬁum‘iﬂ%’N interleukine
(IL)-6, transforming growth factory (TGF[), tumor necrosis
factor a0 (TNFQ) WAL monocyte chemo attractant protein
(MCP-1) uanmnﬁé’aﬁmiﬂ%ﬂq vascular endothelium growth
factor(VEGF) amay MIa3¥ integrin Was&39 extracellular
matrixiAiNsnnAAUNG

2. 1NATUIDIBAR podocytes WUINLSA IgAN Hauau
podocytes anavuaziinnisgaasnasnanwisinaineIde
(glomerular basement membrane) avannfivsainaulysfu
nephrin anay dvidusdudsznaud1dyaey podocyte slit
diaphragm 8nuszmawileAafinngadne CXCL1 uaz TGFPB
g ldAnmaua§y uasmeeesioad podocytes

3. WeRlnUSn tubulo-interstitium inladniauangu
IgA1-ICs azgnnspuwulyfevialadiuduiianszdunsmuas
asONLEULAY angiotensin Il vlvvialnduduunai§uuay
AY UBNNTNaTB9NNINTEAUIBAd mesangium, TGFP
fannfusehsadvelaiaduieingu

ynwansAneses GWAS luilagiunwushumiszesiud
\Rendaviumahaurssszuureawdshieguulasiulongs2
(CFHR3/1) Taudnd deletion 289 complement factor H related
genes 3/1(CFHR3,1-del) snansailaeiumsiialsa IgAN ¢l
msglunzn@ FactorH(FH) vhwihiidudonisnsesuszun
ADNWALTUA
m7iiadelsn

NIuazaMILanTavlan IgAN fvainuane wuldii
Twidnuazdnamsitadeiuiueundumnmawensaninle
Tapwumstanfney IgAlu mesangium aeviiay 1+lag
35 immunofluorescence %38 immunoperoxidase LA&IU
Tvjazdl 1A fonfnlu mesangium aehviipe 2+13pannin
waziiu polymeric IgA1 &ulgG, IgM, A light chain, K light
chain uaz C3ansadanfinsumeld widevdaufnidu
Woandn® wendanmlnannisndevganssmissanainule
warnuanasusUnfivisdnunfiievidnios mesangial
hyperplasia (188 mesangiumaInNnNi1 4 LHascaUILIM
mesangium uu%’ulﬁaﬁﬁﬂﬂu’l 3 Iumau), endocapillary
proliferation, cresentic lesion #3i® membranoproliferative
pattern Lilanisdnfiulsalugszoziioseazny tubular
atrophyuasWIRALILIM interstitium anBaILNNNIBIaNTIAL
BLldnmIoUND electron dense §ZANUSIIOL mesangium WRZ
paramesangium WagnansawulAuSia subendothelium uay
subepithelium [@1&nilas SanAuwunsuresnazuantiu
UNTIUDDINTY glomerular basement membrane (GBM)
sluﬁmgﬁ’u‘l‘*ﬁmia"ﬂLLunﬁan:m\aWm%amwlmmu Oxford
classification ifudaiimIwennsailse®’ doifiudayansdine
founavzaviile IgAN S 265 18 nnvivelalawdm
uazioiBy loedudivaforas 78 Tdazuuuma stuy MEST
(M, mesangium hypercellularity; E, endocapillary hypercellu-
larity; S, segmental sclerosis; T, tubular atrophy)Iﬂﬂ%uLﬁﬂIm
Fosflannniiiy 8 Tnawegdannwansnsiawedaninla
wuh M, S, T dushusiivenmawennsaimssidulignme
TomuFassszuzaaineld dusus E Hrewennsaihgihees
aouansieMsinFIBEnAgRduiuvIali Semnmsdnunild
Fodrfavarndszns asanlismnguiiaeidlysiuly
flagnzilaunin 0.5 nfudedu smsinsnsesindpandt 30
fadanswni/.73 mymns uaziihefifimssdulsadng
TomoFassszozgavinomelu 12 1Hew’ “aedugihongui
a1nsvpslaades oy rapidly progressive glomeru-
lonephritis (RPGN) w%a&jﬂaﬂlmwL%m"\nmu?uuwma
Tigansald MEST wnennsallsald deunfinaiinsiei
Foyauvuiiuszuuresmsdnuildszuy MEST wennsal
Tsm wudnsuds E ldduiusduniswensallsauiu
uazfisulstui@e C (Crescents) swnsnldwaininilsa
Taaudentu M, s, T2

NNM3ANY VALIGA (European Validation of the Oxford
Classification of IgAN) fuamaidafianazanuisiugnzay
MEST siamssiiulsn uazwennsallsn lnefiamudihadunu
1,147 Twan 13 dsznalunivylsy famsu 4.7 T lag
Sowaz 86 IG’]’%’Uﬂ’]ﬂa;Nrenin—angiotensin system blockade
uaziouay 42 [F5usnaeiflamifsseadnuin M, S, uay T 69
udusiisnansowensainmaddulsalugnizlaneiFass
szuzgevneld Tnofiheifdanmanseslmipunin 30 faddns/
WT/1.73 PINEATAL Fauds M uaz T Wusulsiiven
fomswennsaflsaiilid naugthedflusfuluilaansiesni
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0.5 ndwspTunud fuds M uay E awiusiumsiiingu
vavlusiuluilaany wazduds E liduiusiunmswennsal
Tsaudiaufumsnendiiiunn dveradunamnainnslasu
#npsflamifissasdunauiiiaosain Oxford classification
Wumawensallsa Tasldsudsnendanmlawidu b
mathanlfselonilunmswennsallsadsddudosimsfnm
mejuLﬁaﬁnmﬁ\mamﬁnm, MIANRNIBITATINTNTBLA
wazmsdiulsagnnzlnneiFesessosgaiie® dagiu
fimssfdunmsAnsuungude Therapeutic evaluation of
Steroids in IgA Nephropathy Global Study (TESTING)
study laednswanssnsssezenlasdsouisusenineg
methylprednisolone uuusudszmuiuuasnlugiae IgAN
fflusfuludiaazannndn 1 ndudaiudnsinisnsavle
agarndne 20-90 faRans/ndi/1.73 manwes uazsioelale
Susnnagfishumumslu 1Tmehazsiiumsfneudaiasa
T w.A. 2560"

msdasoPMoRovURUAMS

m7iladelsn IgAN e Hugosnmeduials udidasan
Huisienafinaunsndounmavhinansiefinawannms
vedmednnwitiianugndpsusiughlumsitadufnmanans
Snuaznensallsnfieanwaunsndauannisnsatuiieln
NnendassInenvaslsa IgAN wudnfinszuiunmsatviioy
4 Fupaulumaialsn suiFeldnmanmamcedmedanm
gavanuAnUnfudazduneu Fesunsonsranuldluiion
wiadlasazlaun1sldfysineiinwiiiaeslasnils

aa o

tTulsimeswadansiftadelse Weavnndslifanubhuazinmne

52 nmafnemuissiuiin Gd-lgAl iiadufianal
WENTNAE 77 WATAMNINWIZToBaY 94°° wasAaNid
MIRUNUFILNEINIEINWAD 39D Gd-IgAT SanfuLeuURUed
glycan-specific 1gG Tudfuwudn fuFmnaRadulugiie
IgAN LLazLﬁaﬁmmurﬁﬂw IgAN 97 Fefnmuuu 13.8 1
WU 920U Gd-IgA1 TINNULAUALDA glycan-specific 1gG
fuiusiumadfiuzeslsadrglanessssgaieniodnn
nadedinueegine® uenanidfimsldmnieinmedaninaug
Tud%u 19U Advanced Oxidative Protein Products(AOPPs)
ANTMIUIEAL Gd-IgA1 Tudihe 292 sewuitszey
figetuduius funsindureslusfuluiaannsuazdnn
mansavlafianae? uazflnmsdnedyeiniedannlu
fasmzlapfnmuinsziu Interleukin 6 99fLE IgAN 59
w10 FsuwuN§heiidsedy Interleukin 6 annnin 2.5
wlunfuseiufinnssiiulsafijuuseninszdy Interleukin 6
auni 1.0 wilunsusetu Foiudeenaldmansadiiefams
wamsinmuaznensailsa IgAN 162 elutlaqiiudefing
ﬁmzmﬁaﬁqﬁmﬁamwiuﬂamwﬁ'uqL°ﬁ'u o1-antitrypsin,
glycosaminoglycans, soluble interleukin-2 receptors
alpha (slL-2Ra), epidermal growth factor (EGF), monocyte
chemotactic peptide-1 (MCP-1), a1/B2-microglobulin,
mannose-binding lectin, soluble transferrin receptor (TfR),
proteomic pattern microRNA profile Taodyedmani
fuszlumilunisfinauwanisinsruaznianennsallsald
wudy waglsiaansaldlunsidadelsalddaesansfnm
fuanugnasvuazuduglunmsldmeaddndallusuian
(miwﬁ 1 wazm T 2)

f3ef 1 Tt mluidsafinathainldlunmsitadufinmunanssne wazwensailsa

Serum

Biologics

Rationale

Galactose-deficient 1gA1

Glycan-specific 1gG

Uric acid

Soluble CD89

CD89-IgA complexes

Activated complement C3

Core antigen of the pathogenic IgA1 immune complex; lead to activation of mesangial cells
and glomerulonephritis, 77%sensitivity and 92% specificity.

Form glycan-dependent complex with galactose-deficient IgA1 with 95%sensitivity and
88% specificity.

Correlate with great prevalence of glomerular sclerosis, aggravated tubulointerstitial and
vascular damage, and high frequency of end-stage renal disease.

Low levels in patients with disease progression compared with those without disease

progression.

The IgAN patients without disease progression had high serum levels of sCD89-IgA
complexes in contrast to the low serum levels of sCD89-IgA complexes in the disease
progression group. The single-nucleotide polymorphism rs11084377 was significantly
associated with a lower serum expression of sCD89, 63% sensitivity and 93%specificity

Upregulated level in 30% of patients; correlated with deteriorating renal function, 79%
sensitivity and 61% specificity.
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a3ef 1 MdTametinmluiaafinathanldlunmsitadufiemunanssnen waswensailsa (d9)

Serum

AOPPs AOPP level above 100.7 amol/L also had sensitivity and specificity of about 75 % in
predicting progressive eGFR loss.

Plasma slL2-Ra levels were significantly higher in patients with IgAN than in controls.

slL-2Ra Plasma slIL-2Ra levels were predictive for long-term renal disease progression, even after

adjustment for the main clinical risk factors: time average albuminuria and glomerular

filtration rate at baseline (relative risk: 5.35).

BAFF Elevated serum BAFF level (>1.47 ng/ml) was mostly correlated with mesangial hypercellularity,

segmental glomerulosclerosis, and interstitial fibrosis and tubular atrophy (IF/TA)

AOPPs: advanced oxidation protein products; BAFF: B-cell activating factor; sIL-2Ra: soluble interleukin-2
receptor alpha ARUUaYaN Rafael N. Morescoet al. Diagnosis and monitoring of IgA nephropathy® ; CHUNLEI ZHANG et al.:
Immunoglobulin A nephropathy: current progress and future directions®

v
o

5197 2 fdTameiinmwlutlaasionahinlglumsidedefinmunanssnm uazwensallsa IgAN

Urine

Biologics
ou1-Antitrypsin
IgA, 1gG and IgA-IgG immune
complexes
Interleukin 6

EGF and MCP-1

a1/p2-Microglobulin

Mannose-binding lectin

Proteomic pattern

microRNA profile

Rationale
Significantly higher in IgAN patients than other glomerulopathies.

IgAN showed higher levels of urinary IgA, IgG and IgA-IgG immune complexes in
comparison with healthy volunteers.

Associated with histologic progression of the disease.
Levels > 2.5 ng/day at diagnosis and had a 7.8-fold higher risk for the progression
of the disease compared with those with a urinary IL-6 level < 1.0 ng/day.

An EGF/MCP-1 ratio greater than 366.66 extends renal survival to at least 84 months
in a cohort of 44 patients, 60% sensitivity and 90% specificity.

Correlate with serum creatinine and total proteinuria.

Significantly higher in patients than healthy controls; associate with histopathologic
aggravations, such as mesangia lhypercellularity, tubular atrophy, interstitial fibrosis.

High-throughput characterization of 2000 polypeptide using capillary electrophoreses
on-line coupled to a mass spectrometer, 92% sensitivity and 93% specificity.

Sequencing identified microRNA profiling that is specific to IgA nephropathy.

EGF: Epidermal growth factor; MCP-1: monocyte chemotactic peptide-1
Anulavann Rafael N. Morescoet al.:Diagnosis and monitoring of IgA nephropathy® ; CHUNLEI ZHANG et al.:lmmunoglobulin
A nephropathy: current progress and future directions®

mssnu

pIngNeeg wesgvlsfinnanudngiunisinelaand

yinmafneluilagiwhlidnlanendadsinenzesmaia  Tudfagiu sansoagUuannssnsmuduusihasy KDIGO
Tsm IgAN fidu usimasnnlseluifgiudsaafudissmsmuey  © we. 2557 Tdludsmasdl 387 dwsusdinlumssnmnuas
awsulafinuazanlysiululaanzdongu RAS blockade  wennsailsafiusiughaaslsaln savislu IgAN @e Sasmaids
nsldennagiduiulungueasileaiivsosdiioanmssniay #in wazmsanavaesdnnisnseslafugaswimiaiiuni
maelmLW'ﬁ']z'i’]?nﬂmiﬁnmmmﬂslmymﬂﬁuagumﬂﬁaﬂw doubling in serum creatinine Ingazifuinsfneiisnusnzes
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fihe 1gAN dilvafliievseiuTusiulullaanziiiudiie
davnnifunanimsfiamamssnenszozaiu Tnefsssulysiu
Tuilganzdenaiiudoamansohan s dusdTnfiuiueg
w3n sl vildtlegtudsnadoyavidelumssnulen 1gAN

a3t 3 aqUms3nelsn IgAN madmuuzthaes KDIGO 2012

aAuMWBnINn NnanuianniItheeswensaisinenns
Walsa 1IgAN vhldimswammMssnsidmwnzianzassnndu
Haqtufimafnsdgnaismsdnefimadiasdusslomd

¥ v
=

uazhliiomaiaunmasnn IFFBeuaeil® (Uil 2)

Intervention Recommendation

Grade Comments and areas of uncertainty

Blood pressure Long-term use of ACE inhibitors or

control and use of  ARBs is recommended for patients with

ACE inhibitors or proteinuria >1 g per day, with uptitration

ARBs of the drug depending on blood pressure
to achieve proteinuria <1 g per day

A target blood pressure of <130/80 mm
Hg is recommended for patients with
proteinuria <1 g daily, and <125/75 mm
Hg for patients with proteinuria >1 g daily

Corticosteroids A 6-month trial of corticosteroids is
recommended in patients with persistent
proteinuria of >1 g per day
despite 3-6 months of optimal supportive
care and GFR >50 ml/min per 1.73 m’

Other Patients with crescentic IgAN involving
immunosuppressive >50% of glomeruli and rapidly progressive
agents course should be treated with steroids

and cyclophosphamide

Not treating with corticosteroids combined
with cyclophosphamide or azathioprine
(unless crescentic forms with rapidly
progressive course)

Not using immunosuppressive therapy in
patients with GFR <30 ml/min per 1.73
m’ (unless crescentic

forms with rapidly progressive course)

Not using MMF

Fish oils Fish oils may be potentially useful in
patients with persistent proteinuria > 1
g per day, despite
3-6 months of optimized supportive care

Tonsillectomy Not recommended

1B It is not clear at what level of proteinuria one
should start ACE inhibitors or ARBs
Combined ACE inhibition and ARB use is generally
not advised given the potential risks of side
effects of hyperkalemia and hypertension,
especially in elderly

Not
grade

2C Presently, it is unclear at what level of reduced
GFR this therapy becomes futile (i.e. ‘the point of
no return’), and whether patients with lower levels
of proteinuria should also be treated.

2D  The definition of crescentic IgAN remains
controversial Rituximab has not yet been used
in a significant enough number of patients to be
recommended; however, data from studies on
other crescentic diseases suggest a potential
benefit

2D  There is no convincing evidence for the use of
combined immunosuppression in IgAN, except for
crescentic forms

2C  Thereis no convincing evidence for the use of im-
munosuppressive treatments in advanced stages
of CKD because of IgAN
The data for MMF in IgAN is generally of poor
quality

2C

2D RCTs give equivocal results on the benefit
of fish oils. Given low side-effect profile and
over-the-counter availability, the use of fish oils
can probably be left to the choice of individual
patients. However, this treatment should not
replace corticosteroids, for which the evidence
is stronger

2C  No convincing evidence of benefit. Generally not
recommended, unless specifically indicated by
recurrent episodes of tonsillitis with synpharyngitic
disease flares

Abbreviations: ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; CKD, chronic kidney disease; GFR, glomerular filtration rate;

GWAS, genome-wide association studies; IgAN, IgA nephropathy; KDIGO, Kidney Disease Improving Global Outcomes; MMF, mycophenolate mofetil.

Recommendation grading: Level 1, ‘Recommended’; Level 2, ‘Suggested’. Quality of evidence grading: A, ‘High’; B, ‘Moderate’; C, ‘Low’; D, ‘Very Low’.

fALUavaIN R Magistroni et al.: Developments in the field of IgAN"
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Blisibimob,
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& Rituximab
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ARLLUAYAIN Joanna K. Boyd et al: An update on the pathogenesis and treatment of IgA nephropathy®; SEE CHENG YEO et al.. Emerging

therapies in immunoglobulin A nephropathy®'

1. The Cure Glomerulonephropathy (CureGN) Study
(www.curegn.org.)

Wuns@nsuuuwgaaniufamuludreminduns 5 U
Tugthednuazglvaiiifulsavaslnawesdsduou 2,400 51
Tawiilsn IgAN §v 600 18 dipFnsmssiulsansnauauey
famssne wazanuutughlumMInsiiladelsalasmslds
ﬂe%mw%qmwmnwmamLLazﬁaamLLa:L‘%uLﬁuﬁagmﬁla
Yufi 5 Suman w.A.2557 vmsfnelae National Institute
of Diabetes e Digestive and Kidney Diseases (NIDDK)
tu National Institutes for Health (NIH)

2. STOP-IgAN (CLINICALTRIALS.GOV IDENTIFIER:
NCT00554502) (www.stop-igan-study.rwth-aachen.de.)

Supportive Versus Immunosuppressive Therapy of
Progressive IgA nephropathy (STOP) IgAN trial WamaumN
ImMsinmaieenaisnunuiyss@ninwiniinisinm
wuudseAvdseanenialal TmsLa‘;lunw*iﬁnml,l,umjmwnamﬁu
Tutsemaeasiu BusspsnamMIfne e, 2554-2557
Tufihedou 148 1 Aflanadsvaasnssuiulsa 4
Tusiuslutlasmzannnh 750 un.sifu aasanan Taslungy
Aldsunssneuuuyszdudszasevazldsunissnsdni
Huna 6 ieusenmsanemudulain uazlusfiusluilasmos
Iﬂﬂi‘fﬁ'mmﬁu angiotensin converting enzyme inhibitor (ACEI)
30 angiotensin receptor blocker (ARB) ﬁﬂ’l‘ﬂﬁﬂ’mﬁju
statin inindeinlusfiulueng uazsaguynd iladnm
WisuisuiuBnngaiildsumssnuiguiiedtu usaziia
pmeiflaaiiissesd WndnsinisnIeelaannninwiewindu
60 HafAnIEaUNA Fin 1.73 ANTNLNAST 13D cyclophosphamide/
azathioprine mﬂﬁmﬁminia\ﬂmagizwm 30 {iv 60 HaRANT

faudife 1.73 M319WAT AwanmsAnswud awlvg
spvithumausuessamIsnuULszALszane Tanflusius
Tuilssmztiaenih 0.75 n3udatu Taunguildsuennagdduiiu
wuh fswugiheiidhgnazssuanysaigendn (odds ratio
533, P = 0.008) winsanavzedninianssvlaneluy 3 1
Tiunnseiulugiheivassngs uaziiheldsumnagiiduiu
finadnoidsonnmasnsannniigy msfiage W uaz
vhwiinifindu

3. TESTING (CLINICALTRIALS.GOV IDENTIFIER:
NCT01560052)

Therapeutic evaluation of Steroids in IgA Nephropathy
Global Study (TESTING) studyIﬂElLﬂumiﬁﬂHﬁme\jN
13NTEHZIAINSANET W.A.2555-2560 Tugiaed1uiy
1,300 swiifidasnsnsesla 20-90 faddnsraundine
1.73 mrowns uazdesbildsusnagiidumumelu 1 9
fifanadssrasmsiiiulsn flusauslutiasnzannni
1.0 nApfu mapaian navanldsunmsSnmuuulssAy
Uszasavatvifafiiiunat 6-8 oy eAnmmamssnm
szuzpmAn Masnavzavdannsaslamasiiulsadhgnizle
NuideFeszazgaineuazmadeiinnnlaaln Tnsifisussvi
ngu methylprednisolone wuusuYUsznIU fugwaenlaeas
udasalull w.e. 2560

4. NEFIGAN (CLINICALTRIALS.GOV IDENTIFIER:
NCTO01738035)

mfiﬁ'uwu'luﬁaagﬁm%a'h polymeric Gd-IgA1 Tunszua
@ensfennmadmauinadeyinie Tnsawza
fl& wazdoideigelsavieamsnssiinaansanseduisad
wanasnuInaudayAnhl¥as polymeric Gd-lgA1 apnan
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Wudsnasnnhliialsa IgaAN" v ldins@nsnmssnsnlag
Tﬁmnmgﬁﬁﬂumuﬁaaﬂqw%'ammia%w polymeric Gd-IgA1
nnpadanliled Ausnadeydfes Nefecon® Tawil
Foandfn1venAe budesonide Feiinsuiudgusiuns
wANEIPBVENT ileocecal Peyer's patches vhliwadngifen
venidunmsAnuoyugammaanulunivylsy Buszeznm
¥insfnn w..2555-2557 lugiheiifidnsnmsnseslamnnni
45 Aaddnssawndisie 1.73 M3 uazdovlildsuenagi
Frumumely 2 T Afenadssesmasdiulen Glussiu
lulaanzannnin 0.5 nfusatu AasaLIA s lFSUMT
SnuvulssAuszasevetafuilifunm 6 weu wafnm
nansnEAensasundavaavszsulysfusaluiasng
lngilpuszienga enteric budesonide W1A16 N3usiTY 8
niwsioTuuazeaen Tnewamansdoesdunudn budesonide
sansnanlUsiiuluilasmy uastheszasmaidonelaldfing
nauemaanasAnmamainEdunm 9 weu lasmadiag
fsniwanmsdneionuanelul) we. 2559

unéasu
IgAN Husmnzaslsalnawmesdasiinlgugifinuldusy
mlwsnuazgvaialan wasfusmgddniivesnmzlame

Fesvsznzgavine Tastlagiufienaiomihmeaisineises
msiinlsadaiauanniuy saimsfsuiinuaunisiinlse
Fofudpyagmawannmasanidianeiinmeneg e
m3snense ﬁﬁmﬂﬁu‘luﬂaqﬁu (3157 4) Taeluswnan
diidhdameianwiigndesusuthgelumsitadelsa uas
sansalslunsmsradansesszansnguidesiiazidulsn IgAN
iy fmandnluaseuaindulsa IgAN amanuifiniianuns
Tuffaae wiswefifaanzidufoaundsuasildaunse
Aadulsnldiditu Taviilidesmztuidoln annaunsndou
nmsinzuile thlugmssnuniifiuszansnmuaznais
fousdszozusnaesmaialsa lasmediazaunsaanmsiin
mizlamuFasszozgavnonnlsn 1gAN 1 usinenalsiana
é’amwawﬁnzmmiﬁnmLﬁmﬁ*umﬂ%ﬁa%’?ﬂm\aﬁqmm’mﬁa
mssnulsm IgAN AifUszansawdnann dedulsa IgAN
foifiulsalnalnesdasiadguguiidedasniamangiunis
Anaunalwaifinsauagudszansluynginmazeslaniiie
vanfivanugniiuiads amnuazaadussasmsiinlse
Waifuumewannnsguasnngiielsa IgAN aeedl
Yazndam wazwsnzawsel/lusman Tasmadezanann
aﬁm'ﬁLﬁﬂﬂ’]’)ﬂﬁl’)’lﬂL%ﬂ%ﬂitﬂtﬂqﬂﬁ’]ﬂ iiaAuAEInTeY
fihe wazasnsatlosiumsiinlsaldluiign

a19fl 4 agUadanendinemaiialan, maldidiameEinm uasismssnsnfidululdzeslsa 1gaN

Environment
factors

Pathogenic

Hit process

Genetic factors

Potential clinical
biomarkers

Potential novel therapeutic
approaches

1 Increase in circulating Potential role Strong evidence for high Serum
heritability of serum

galactose-deficient of mucosal

IgA1 exposure to  galactose-deficient IgA1
infectious or level
dietary
antigens Potential role of

chromosome 22q12.2

o Circulating antibody Potential role Potential role of three MHC-II Serum anti-glycan

directed against of mucosal
galactose-deficient exposure to

IgA1 infectious or galactose- deficient IgA1
dietary O-glycans
antigens
3 Formation of patho- Unknown Unknown

genic IgA1-containing
immune complexes
and Mesangial
deposition

4 Complement Unknown
activation and

initiation of

glomerular unjury

CFHR3

Protective effect of common Circulating and/or
deletion in CFHR1 and

Suppression of synthesis of
galactose-deficient galactose-deficient IgA1
IgA1 level (HAA-

based ELISA) Enzymatic boost of galactose

transfer to IgA1 hinge-region
O-glycans

Suppression of sialylation
of galactose- deficient
O-glycans

Alteration of processing and

loci in antigen presentation antibodies (dot blot presentation of
and humoral response to assay)

galactose-deficient IgA1
O-glycopeptides

Specific B-cell depletion
therapy

Circulating and/or
urinary immune
complexes

Competitive blockade of
immune complex formation by
non-cross-linking anti-glycan
antibodies or specific
glycopeptides

Suppression of the alternative
urinary complement complement pathway
degradation Targeted CFHR1/3 depletion
products, or novel Blocking mesangial cell
markers of signaling induced by
glomerular injury  nephritogenic IgA1-containing
immune complexes

HAA: Helix aspera agglutinin, a lectin specific for terminal GaINAc; ELISA: Enzyme-linked immunosorbent assay; CFHR 3 : Complement factor H receptor 3

AnulavanHitoshi Suzukiet al..The Pathophysiology of IgA Nephropathy®
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Future trends in diagnosis and treatment of
Immunoglobulin A nephropathy

Sitthipong Yimsawad, Bancha Satirapoj
Nephrology Division, Department of Internal Medicine, Phramongkutklao Hospital

Abstract

Immunoglobulin A nephropathy (IgAN) is the most prevalent primary glomerular disease worldwide. Asian have
some of the highest recorded incidences. In Thailand, approximately 30% of renal biopsy proven glomerulonephritis
and 50% of end stage renal disease with biopsy proven glomerular diseases in Thailand are due to IgAN. Despite its
prevalence and clinical importance, there is no consensus for the treatment of specific histologic IgAN subgroups.
Advances in analytic and genetic approaches have provided better insight into the pathogenetic mechanisms of
disease. Galactose-deficient IgA1 is recognized by unique autoantibodies, resulting in the formation of pathogenic
immune complexes that ultimately induce glomerular injury. Studies of molecular and genetic defects operating in IgAN
can develop noninvasive biomarkers for diagnosis and assessment of prognosis, and new approaches for treatment.
Herein is reviewed the recent pathogenesis, renal pathological finding, novel diagnosis and/or prognostic biomarkers
and prefer treatment options of IgAN.

Keywords: Immunoglobulin A, IgA nephropathy, Immunoglobulin A galactosylation
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Awriumi svsushungn, Vi gauganwed
a1213ml3ala madmegsmans AnsuNnEmans gEavnIAINMINe AL

unAa&o
UNAREID

m’;zm’aﬁmﬁuLﬂuquﬁwﬂﬁﬁaﬂiuw:ﬂqsﬂiﬂlmL'%as*\a Wavannmsuslnaemsiisnde AMeyidly (uremia)
myvhougeslafianas uazmsiimAugaidell sswiemsvaniden viewanmeihvios iassnnilagifusesims@nmnizes
mstiimfuasslugihenguilbinnnin mldnsquasnmn malfimussugsdamavannvans lifiwumalunsufis
fifunasgu agwlsimunsldsuimiuibivioms anhlgnsdedinld uwidwnnsuyssmussulaelisziasz e

Aonainnngdmfuiunng Hesunuundinlezuiu

Mada: Indy, Imdwasy, flhelsalaGes

unu

mznedmiudunnsiwodesluginelsaladess e
dihelsalnFes Agldldsn mahemaunumela wazdihe
TsalaFaseildsuitiamaunulalasnmavanidon uaznadng
Tn mevihiiasiiiosnnmsgnirdnens amzy3ide (uremia)
myvhaueslaiianas uazmsi Indugyidslussinems
wenidaaviavanymenthviey. m3AniFasmslifimiuiaiy
Tugthe nguililiann vildnisquasnun msliimauass
fianuvanvans lifiuumelunsufd Aidunesgu

nslfimiuiaiulunguiionladasadudasiidogua
wazszinszde iosnnowvhliAslmmnamZAmiuiune
usimnghefiszdAnfubidssweiuanudosnsesiiems
fviIiAnlnlfguiy Wy 3anfu D dnfisziuslugios
TnFess vlidanaduiuidaslfinmiu D isufeliuaaidon
Wose wasnsSusaadanslau (parathyroid hormone-PTH)
atluanga wamnlilugSanadiinniuly fashliidaua
Frodes 1wy ueaBenluidengs vienaniavheiuaes PTH
anuiiull nmzmednduiitiaduusnanifuimazns
vhoueslafiudas drunileiinanmsiidesaiuguams
filivanzlugihelsalnFess usawnsnguildinfuiiiiu
sasreme wu dnludn ) Findu K udfdveama vie
TWussBenge udu msliimiuadalugUuuusesenensa:
Huasmsimanzaalunsudlannznaimiulugihengsid
usnnilseiimagudeiniusznitemwenidenlasiamy
Anfuiazaneluth

Anduiisfusioeme wisesnidu 2 nquluait A Faiu
fazanslulotu (AU A, D, E uaz K) wazdmfuiiazansin
(Amdu B, C)

Senidunasangluludu

1. iy A

efisruiigeludunelsnlnifasouasgennniulugineln
Gasiilasuiganaunulaiiasannnisiingusey Retinol
Binding Protein (RBP) duiflulusfiuiasreansdy findil
Wdmiiu A Tdeenqniietessne uwasdusennvla’ wazms
flalisansaduimiu A sanldmuund mstWinmiiu A 13y
Tugihelsaladessdaiudovn idavanameimiu A g
ldiianadnaides wu aduld endeu oawns thadsse
nnamzenasiuluannsgs anudssiihlinszgavinds waz
amzueadenluiionge Dusiu?

2. 3mdu D

ihelsalniFasvasimahenmesieulss -10 hydroxylase
anav Tneoulsdifinhflasu -25hydroxy vitamin D (25(0H)
D) Tl -1,25dihydroxy vitamin D (1,25(0H) D) Fafius
Afnamea3sinegn HrwmuaNsay PTH, uaaidusuazwoamn
Tegluanga® Faniiu D2 (ergocalciferol) [Auanfisuazdas
d3mfiu D3 (cholecalciferol) ldunandns

a199f 1 JUuuuzDYInfiu D Aiflaneluifagiu

Amiiu D Tugtuvuwioald

AU D waadiwesaa .
(active form)

Ergocalciferol (D2)
Cholecalciferol (D3)

Calcitriol (D3)
Paricalcitol (D2)
Doxercalciferol (D2)
Maxacalcitol (D3)
-1alfa-calcidiol (D3)
-22oxacalcitriol (D3)
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iz 1,25(0H) D g ldsrduneaidons naswngs
dowalsf PTH gouuy secondary yhisiAnlsanszgniitinan
Tsalanui3es9 (renal osteodystrophy) fmsmusndeyalu
fihelsalniess uazdihelsnlnBesoilduinianaunula
U2 Wumsl calcitriol (3mfu D3) wazdmdu D analog
fu3nansesy PTH & 49 pg/ml [95% Cl, -86 to -13] Tu
w:’ﬂ’JHIiﬂIGIL%’Eﬁ\‘i WaL 196 pg/ml [95% CI, -298 to -94] Tu

Athelsnlnsesemhamaunulaudr® ° uidslifinefnela

fifdayarivewafiazuanliinanansagisanmsiinnszgnin
andnInImey wisandnsnstdanaunula Tufiaels
REEN

TunzuUfiR wunhnsliimiu D uasdwpsealugihelsa
Tni3assszs 3-4 Aflnmzenedanfiy D M KDOQI guideline
2003° fisil

dihelsalni3a¥eszus 3 vn PTH >70 pg/ml 3eszse 4 PTH > 110 pg/ml

Tneiinaann <4.6 mg/dl uazlAaLduN <9.5 mg/dl

32U 25(0H)D

'

Tadle )
25(0H)D<30 ug/ml — | UfjFemuansei 3
{1
1¥imaiu D wradasea

A L THendunasma/muau
MU D |e— A526U P WAz Ca — 1

’ A DIMNINDANAFY

T Taily

Ca <10.2 mg/d

{1

P <4.6 mg/dl

Tailss

{15

1#3mfiu D sa

25(0OH)D; -25hydroxy vitamin D, P; phosphate, Ca; calcium

a39fl 2 Mnewasimiiu D uaadwiasea Alilugielsaln
130595282 3-4 MU KDOQI guideline 2003

A19197 3 WAMIZUIAZEINAN D active form fiuuziiey
KDOQI guideline 2003 Tlunsil PTH snnndifvua As >70
pg/ml uaz >110 pg/ml lugihelaiFassszes 3 uaz 4 mushau

25(0OH)D Ergocalciferol eH 1 NSAARIN $W25(0H)D 30 pg/ml
(ng/mL) (vitamin D2) I8N
<5 50,000 IU/wk x 12 6 ifipu Aaaa - . : i
wks then monthly 25(0H)D 2AHUY D active form BUINAN LA
$a93N 6
eu Calcitriol (D3) 0.25 ug/day
15-5 50,000 IU/wk x 4 6 LADu ANAN
wks then 50,000 25(0H)D Alfacalcidol (D3) 0.25 ug/day
IU/month NN 6
Koh)!
u Doxercalciferol (D2) 2.5 ug 3x/wk
30-16 50,000 IU/month 6 LAY -
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A15197 4 UaAYIIAZBYINIA D active form fuuzilugihelniFasesasi 5 wivmaszdiu PTH s KDOQI guideline 2003

52AU PTH 52AU Ca 52AU P Iuaiilvise HD suniliisie HD Iuaiilise HD
(pg/mL) (mg/dL) (mg/dL) Calcitriol Paricalcitol Doxercalciferol
600-300 <9.5 <5.5 IV:15-05 ug 5-2.5 ug IV:2 ug
Oral : 1.5-0.5 ug Oral : 5 ug
1000-600 <9.5 SO15 IV:3-1 ug 10-6 g IV:4-2 ug
Oral : 4-1 ug Oral : 10-5 ug
>1000 <10 <55 IV :5-3 ug 15-10 ug IV:8-4 ug
Oral : 7-3 ug Oral : 20-10 ug

&7u KDOQI guideline 20097 [dl@nanivnmzanaimnfiu D
v3omslfimfiu D uead- wesealufihelaiFass uandni
mMsliniu D Wefinny PTH geiiuding sauiunmzana
Amndiu D TowihelniFaseves 3-5 Adelaldthiamaunule
Talfieh PTH fluush shudihelsalnidesoszes 5 fhiamauny
Taudh wushienfiu D wialvszsu PTH agflugie 2-9 wh
POvRUUEATBNAUNR (130-585 pg/ml)

UBNMIAAU D awEumuANIzay PTH ud Sefisvlam

lui3ovduq 1Wu fAn13@nsirandomized controlled trial
#lWimiu D iietheanlusfiuldzndluilasie @buminuria)®
luguasiivusiadl 2 48 albuminuria wazld3y
angiotensin converting enzyme inhibitor %138 angiotensin
receptor blocker $1ua 281 M utvitheaanidu 3 ngw
Aenguiilsenmann, nauilléisy paricalcitol 1 ug/Au wazngy
il paricalcitol 2 ug/Au Aamumasnmll 24 et de
2 Ug 89 paricalcitol &%1508a albuminuria L@ e (3
AN aia (gﬂﬁ 1)

15

. 5

=

o |

Q 55

o)

£

g -15

C

©

e

© 25
- p=0.23 l

0.053
-35 P
placebo 1 ug paricalcitol 2 ug paricalcitol

p-value W3BULHiY paricalcitol fiUgNvasn

53U 1 ugaeMILWABULLAYYBYIZAY urine albumin/creatinine ratio (UACR) annAndvsuiudaigarieaaasmsdnm

fhelane3eseilamaiaidonnindsysnsialy &
MIANWLUI MINTeU 1-00 hydroxylase WasAmITUANAU
D (V|tam|n D receptor) ‘Vl’ﬂ‘w catheI|C|d|n muuwmﬂumi
Wanedauuaiierouinanndy Adrian F. Gombart, et
al’ ¥in3ANBLUL prospective cohort MAMNENRUGIZAINY
59U cathelicidin AuszdAmiin D TugiheiiFwhmathis
naunulalapmaneniien wdrdnsdedinnnnsiade
w81 18 WesuiunguSsuWioy 198 518 wuingihed
\dpFinnnnsfinidafiszi cathelicidin sningsiou ey
atdtbgzd AN INERRA (5394278 ng/ml BufU 650+343
ng/ml; p =0.006) Waz3=AU cathelicidin fANNFNAUSAU
1,25(0H) D flaguiimsAnsnlugiefithdanaunulaley
ms‘vdamaaﬂ LmeJ'maamﬂu 3 ngu namﬂm ergocalciferol

2UAgy (50,000 IU/aUens), mg'uﬁiﬁ ergocalciferol A
(50,000 1UAfBY) waznguilldomann siovan 12 g
wamiﬁﬂ‘hﬂm“ﬂ‘u cathelicidin, cytonkine, PTH LLay a‘ummim
mi(ﬂﬂvﬁa (Dialysis Infection and Vitamin D In New England;
DIVINE - m3fnmnfugaidofueey 2558 usdlifinesnu
WNaNIAN®)

3. AU E

\usnsiusyyadasziveyyadasziuamawdefivials
\nlsannanaidon saialsalaidasedne Tnuoyyadas:
n3eAuUN1Ia$IN oxygen radical ﬁeﬁwaﬁwmmﬁaﬁmmﬁ
Anfiu E fuadlosifwdofuisadannszuaumsilasili
NNIBUNIU (permeability) maol,ﬁlaﬁmméﬁmmj fnany
mM3fnsfiiinnfiv E anldiieszaamaidonvavln iy
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15aln IgA nephropathy fimsAn#209J.C.M.Chan, et 1m3
TWimiu E disndusmaeniugthodindifu IgA nephropathy
Awasia glomerular filtration rate (GFR), lWsfulutlasny uay
Hagnzduidon AamunanmsSneniduna 2 T woddanfiu E
asunsnanlusuluilaaneldeefitoadn meadia udlifina
fio GFR uaztlaanziiuiiaavislulsalnwila Focal Segmental
Glomerulosclerosis (FSGS) #M3@nunay Munirih Tahzib, et al'”
Tasmstwiafiu E udrfinmunmssnsdszana 2.5 iou
wuImidu E asnsaanldsiuluilasnels udldinass GFR,
seudayAuluiion uazszdursasinesea Wudu Jagiu
Felaifinsfnsle Aasnsouwaasliifiuiinislwiandu E

Hrapzaamsidonzadlnldothouiade

uananil AanuEnIatumiueyyadaszrevicniiu E
fodahawnsadloviumsiianasaiioauasuds Tnansdud
N9LUIUNTT oxidation ¥8N Low Density Lipoprotein (LDL)
finiovasnidenuay Taedl oxidized LDL vihlfiinvaaniion
ufvlnemsannisiaasuiizey macrophage Tusu intima,
AN IFZENTBY monocyte WazLiia cytotoxicity> fn3dnn
meta-analysis @’jﬁmﬁuﬁﬂqw%‘ﬁ']ua%aﬁmzﬂy’u a1
Yoviumaiinlsanasadonilalulszansfiianuies’
e 5 M (§ihe 47,898A1) fiFnemsliieaniiu

(997 5)

A58 5 agUMsFnEuuY randomized Tumslifinfiu E wiedeviunisiinlsavaandon Wlalunguuszansfifdanudss

Tukhe
. » .. fiviamsfinmn o e
ﬂﬂHmz%ﬂ’Jﬂ ﬂﬂ’lu‘VI‘Vﬂﬂ"l‘iﬁﬂH‘] \ » ‘Vlﬁﬂﬁ'lﬂﬂﬂ
- . naNSay P29 @
IAUE )
ey
Primary prevention
PPP" 91810AY 64.4 T, fAnaidpesia  Italy, multicenter 2231 2064 300 mg 36
nsiinlsaviaantdaniala
aevpY 1 98, 42.54% \WATNY
(n= 4,495)
Secondary prevention
CHAOS'™® mqma‘ia 62 1, (ulsanaam UK, single center 1,035 967 400-800 14
ianla, 80% wwenne U
(n= 2,002)
GISSI™ pjﬂqmameﬁ%mmnnﬁmﬁaﬁa‘ia Italy, multicenter 5,660 5,664 300 mg 35
NARBAMUTENZIAT <3 DY,
85% WAYY (n= 11,324)
HOPE'™® oy >55 1, lsaviaaaifeniala  Canada, USA, Europe, 4,761 4,780 400 U 45
WIDLLNWINU, 73% LWALY South America
(n= 9,541)
HPS'™ 1t 40-80 I, Lﬂupjﬁm']mﬁ'w UK, multicenter 10,269 10,267 600 mg 5.0

vavlsavianiinnniaiiulsa
ManALADA, 75% LWAYE
(n=20,536)

I Ay E wanfuwdualsfiy, Q Jmiu E ‘lugmmmﬁmﬁm

Meta-analysis ©§ TsmdoyauSouifivuauildsuimiu
E fungaiSeuiisy wuhinfiu E ldasnsauaasanumile
nhnguiSeuiiiey dwiumsdesiumafialin wasaiion
wla, ynamgeesnadedin, madediennlseiils uas
Tsavaondananey Senafildaanadoelliumsfinmoes M.
Boaz, et al”® Anmiihelsalaneitedoillédsy viiamaunuln
fumavienidon wazfinmzviasaifasviala viovue 196 1

01y 40-75 U uvifunguiiléimfiu E800 IU de¥u funga
fildemann Aamunssnentszn 1.5 9 wuhdthe 15 Tu
97 8 (16%) filesudeniiu E uaz 33 Tu 99 3v (33%) i
Tdemaan iandwiiewlemaiion uidonanesiiy uay
Tspupvviaanidansiutlane (relative risk 0.46 [95% CI 0.27-0.78],
p=0.014) Luﬁiﬁ"’qﬂa\mz\jﬂﬂwumwLLmﬂﬁmmaoé’mwmiLﬁﬂ%ﬁm
ﬁv’\mnmma nnlsaviaaniianila LLazmnmmqﬁuﬁ
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TopagUluifagiuduladduwmedjualunsldianiu E
HuamiuiasalugihelniFas

fowfimfu £ asdolafideagulunianuasnsnlunis
andanmsiinlsavasaidaavidlald uadedg@nwisdia
Tuwmsannmzdniay shldiiadeauaiiongeniuniuni
fifhmafnsnidnsssenidsafianudsdmiu E azananso
srefinsziuanadudusesdaidanuay DN.Cruz, et a®
Ansaelialanededeiild utranaunuladisnns
wonidan 172 s18 ldminseviiawdmiiu £ lumsvaniden
duna 13 uddemussivemnududuzeidaifanun uaz
MNATDINTTHUNITIINLALEBAUAY (recombinant human
erythropoietin — rHUEpO) 71 4, 8 way 12 Wou i

¥
(2 4

wafildFarnudnduiinidenuneiisnsiesiuan 10.9+1.2 g/dL

winTuiu 11.7+1.2 g/dL 7 12 1fiau(p<0.001) ssnsnanzng
289 rHuEpo M@sAuaIn 7,762+5,865 IU/dav 1Ju
6,39045,679 IU/FUAW i 12 1fiau (p<0.001) wazaEaNTD
ldszduanudadusovidinifenuavedluseduinane
13 European Best Practice Guidelines 310 49.4% WHu 80%
@i 12 feu (p<0.001) NnWaNIIAENHIAINIDILINTY E
Tsuselomfluusmaudlenmzdnvasiinelanlnitess uddons
favodumsAnmuazdoyatiuiinsely

4. 3miu K

amznedeniu K dunmzinldvesludihelselaiFass
levnngnarinevns nguAidAmiiu K ge 3miu K aansn
wuldluewnsusazaiiamumsii 6

AN597 6 LaAvENILAarTiaaInfiu K Anuldmusssuma

HUATDIANNULA

o v - Phylloquinone (K1)
VIWﬂIﬂﬂ’lNﬁ‘i‘iN‘ﬂ’lﬁl

Vitamin K2 MK4
Menaquinone4-

Vitamin K2 MK7
Menaquinone7-

' a o o

fnlu@ed @ fnaw, nevandd, dednd, [0, wandusidvnanun  dmdn

% = ¥ 1 A '
vFealad, waldl wiu 73, adu

Tusremeauswudaniu K1 sanlududedisdud iy
Tunsztumsudeszeaidan (prothrombin) &3 K2 wulu
ilawfausnsiy loslawzrasnidonuasnazgn Menaquinone-4
(MK-4) {Judmnfiu K2 @ifannfign Tay MK-4 fduddn
Tunszuaums y-carboxylation va9lusfiu Fefide matrix
Gla protein (MGP) uay osteocalcin (OC) @vvimthiisud
mainuealBusfinivannidenuaziipasenszan musaue’
wlysiuie 2 ofia Hulusfiu active form wszasziu
mnfnmazzeinfin K awhlusiuie 2 fialindese
mslduivhidiialsamuané

matrix Gla protein (MGP) i fisudemsuesoes
osteoblast, Sufunisuefaey mesenchymal cell 98y
néailaSauvanadon, SuiuninuaaiBun uasdudenszene
shapewdnuaaifunluvasnidon® msfi MGP azatflu active
form famuwdoslunssudemsifaunadenfiniomasniden
EADINIUNIZTLIUNNT phosphorylation LLag carboxylation ﬁl
funisdaisaezay MGP lanszuiunis carboxylation
FavendtAimiiu K 1u coenzyme factor Sunazasmsiifiuaaides
imzrtsvanaidoavinldiiannzvasaiiaaude (vascular
stiffness) ianmzanuaulaiings Wlakevandrole uas
vndnsgadunslunasaideaduluiiinanndu szl
napadanmua TN ianmsfiusuLazanafon d

FufinsfnsmsiIandiu K2 (menaquinone-7 (MK-7))
TunguguanlsalaiFess uazduaniildsuianaunula
femawaniien 1oy llona Kumnatowska, et al® @nenlugilas
Tsalmisososzas 3-5 9y 42 3o ussifungaillifimiiu k2
90 ug 3N cholecalciferol 10 ug ﬁumg:ufﬂﬁ cholecalciferol

10 ug pEhvifitnudRnmanaLszan 9 e wuhinmauia
°?I'yu°1|a\'1 common carotid intima-media thickness (CCA-IMT)
Tunguiilédmfiu K uaz D dewninguiiléinmfiu D ot
Wed 910 0.95+0.2 mm 1y 1.0140.3 Wisuiuan 1.02+0.2
mm U 1.16+0.3 (p = 0.003) daumﬂﬁu*ﬁumm coronary
artery calcification score (CACS) lungufildmiiu K uaz D
tauninguiiléiniu D atheidisaudbififuuzddymeadn
(ACACS, 58.1+106.5 AU Wiguniy 74.4+127.1 AU, p = 0.7)
vananillunguiildinmiu K uaz D fimsanassey dephos-
phorylated uncarboxylated MGP (dp-ucMGP) Fofulussiu
Tugy inactive form 289 MGP agniilbszddymesii
PinmsfnsnilaguldinsTiiniu K sansaszasmsuden
vavnannLinn (atherosclerotic) [¢ welaiaansnnzanli
unaLBaimMerisviannidan (calcification) 16 danlugihedild
Suthiianaunuladrenmswenion Rogier Caluwé, et al24vh
mMsfnsevnanavadimiin K2 fivsnzan Ansnlugied
Tsuhdanaumilasanisweni@ansuan 200 au wiviihe
panidu 3 ngu Aa SusenAmiiu K2 360, 720 uaz 1080
ug 3 Afw/daw Wunan 8 §ai Anemusedy dp-ucMGP
fidodu uasiidawiit 8 wansAn¥IWLINILAY dp-ucMGP
fanuduiusfunssudszmudanfin K2 (p = 0.023) wuu
negative correlation LAZILNAYDIIMAU K2 A lFsuansn
ANSZAU dp-ucMGP ¢ 17, 33 uay 46% MNEGL

luifagudmiumsiinniiu K deldfiuuimieljis
TumsWimiuasy fadpsardunsfneuiadun foluides
aNNgNIeeMINAInAL K uazyszlomivienuiasldsy
M ImMAY K 1858
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Senijunasangt
dwsuimiuiiazansthivaneiadefiudsoniusedy
Amiuluidon ﬁmﬂunq’uﬁ%gnnimmuﬂnaLuagﬁﬂ uay
fimsganduiivielndusiu iesnuszsAmaulviogluanga
TugihelsmeFesvimiuiiazaehazgnnsavesnanluiiaans
USnannniund ssnnBinaesimfiuiuamisaansn
sawialafiezgandt 1y Tufihowmmwissiad 1 waz 2
ifieN GFR 92:+29 ml/min wuhilamzanaimiiu B1 (thiamine) T
326 thiamine TulRoAaaWUSTD renal thiamine clearance WU
negative correlation usauliiiuiudmansevsiulnawegss
2Und wivnnlaliaunsaganduimfuivialnduduldfions
ildiAanmzeaianfuld® uanananusinnsazeisle
finaseszivAmAuuds msfilavivuldanasisinafuszdy
Anfufiazaehld wuhfisleamsszozgaieaswszdy

a

Amnfvlwdsainnninnfdesnnlnawesdalianansansoe
Anfusiuesnanld dugdihelsalaeseildsuiiane um
Tnlasmswenidaasiuimivazgsluiuildlédsunsweniden
wazanmassziemMIWeniden vthangnnzwiesimiule

1. 3mfiu B

1Usznausie AU B1 (thiamine), B2 (riboflavin), B6
(pyridoxine), B12 (cobalamin) tLay folate iovandeanfiu B
Lmawnumunam‘i,ummiﬂi“mwLuazifm anluden LLN“ﬁE]JW‘H
Fordusmsfigiaelialaidasegndriadiann uenani
mumsgzyl,ﬁmmuu B szwireiiivanaunulalagnis
wWoniden vhlfiianzeeimfiu B auan

sIdedunsasviniEenuae (erythroblast) 193maiu B12
uaz folate TunsznumsuLig esdilaiianuay mnd
AMzIAINAY B12 uay folate nazuaumssvifinidonuny
azlianysnliinnmzgamann® finsfnepee John P Killen,
et a® T¥ hydroxocobalamin 1000 ug fedUansidadnnan
Wunavisvan 3 dawi ludihelsalaFaseinianauny
Talnsmawenidon 61 Mo Aifiszdvdmiu B12 Thudsatios
1 300 pmol/L FaNAUMIUSLTINA rHUEPO e lildssey
enudududeamanusife 11-12 g/l Insgmsudsuwas
ANNFBYMS rHUEPO #i 2 T SemnazsvAmiu B12 Tuidon
fifinmamn 6 Wausnin 300 pmol/L azfinstienth wadile
fasNNInanTUIATEY rHUEPO 910 11,00047,000 1U iy
5,000+6,000 IU siadUa W (p<0.001)Inefiszdiuanuiduduiion
Tiwasuuay

uaNNIMAY B12 way folate wdnafan1Icdauan
Ffinasiaszsil homocysteine 1fip9an homocysteine T93miu
B12 uay folate Tumsuasuguifiu methionine Fs1funsn
pviiludditislumstesaaslaiu i@z
AN wuIngiifsed homocysteine golfinANMALABAD
maiianduiiiomlemnaden wielsvasnifenauaaifivuiu
Auiionywiniuudfiszi homocysteine M dvaanadas
funsdnelugduaslsaladesefivrianaunulalasnis
WanideAfiwuinsed homocysteine figefianaduus iy
maiialsaflanazvannden™

fivanenmafneuanvliiiuiissiy homocysteine Tugiae
Tsalaifaseasiseduiigoninszsnmildusnainanizina
Afiu B12 uaz folate ziduanmguas $19meisansn
U homocysteine MylnldanavBndie® douaaslugldl 2
LLﬂmﬂ’J'ls\l“Ign“ﬂamJizmniﬁﬁizﬁu homocysteine gy (>15
umol/L) umaszeuFmMsviauaesin (estimated GFR - eGFR)
WUNEA eGFR pg3zwin 15-59 mi/min/1.73m? azdidnau
2893261 homocysteine goNFTS eGFR snnniw3awhiy
60 ml/min/1.73 m?

60

329 (25.6-41.1)

N
[&)

proportion 95% Cl
w
o

58 (47-73) 6.1 (43-86)

M eGFR > 90 ml/min/1.73 m2
M eGFR 60-89 ml/min/1.73 m2
¥ eGFR 15-59 ml/min/1.73 m2

3UM 2 uanvANNYNTBILTETNTNTTEAY homocysteine §9 (>15 umol/L)
uthmwszAummMIiuzeln

winluguaelsalaFesenlasuivanaunulalasnis
Wanidaauazmsanelamevithiies Anuniiseiy homocysteine
g™ douanvluguil 3

Homocysteine (uwmol/L)

MW HD W PD

M control

37 3 uanusziy homocysteine TugthelsalaSaeiildsuhanaunla
Tnsmavlanifien wazmadslamedesies WsuiungussannawSeuidioy

Johannes F. E. Mann, et a® vinsdnmludielsale
13959 (GFR<60 mi/min) fimngannndn 55 T uazdiauides
golumsifalsailauazvasnidon uwsiunguiilddaniu
39 (folic 2.5 mg, 3mAU B6 50 mg LazrImAU B12 1 mg)
ﬁunzﬁuﬁiﬁmwaamﬂunm 5 1 WUAN93LAU homocysteine an
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a\aaEmﬁﬁfﬂd’wﬁn&mw\mﬁﬁ‘lun@:uﬂﬁ%mﬁuiw (@ 15.9+7.3
umol/l lu 11.943.3 umol/l; p<0.001) sulunguemasn
WUI195AU homocysteine RAwaiAniiiaifinunauiunay
m3lden uasammameiifiannlsanasaiianaila ndaile
Wlamedeunau uazlsaviaandanausy ifanuuanseiu
Tuite 2 ngu Ap 29.3% uaz 25.6% (Nguillédmiusia
ﬁ’unzﬁuﬁlﬁmman ANEAL) (p=0.25) swndufilnlanln
Fosuiilasuianaunulalasnsweniden Ansdnes
Kelly M. Elian,et al® Lﬂ%ﬁmLﬁﬂumﬂﬁmmummgﬂu (folic
5 mg, 3mduU B 73) ﬁ’unq’mﬁlﬁ’mmummgms’mﬁu
M5 hydroxocobalamin 1 mg daldRmiviaiazats
wasnswaniden wuInguiils hydroxocobalamin 9zl
52AU homocysteine fianay lauiade 32% (p<0.005) #av
mafamnly 8 dad wilumsdneniiWldfiamunazeems
Thenfumsiinlsavaenifenila viSeviaaniionauns

2. 3mdu C

uenanindu E Afiquandddussdusyyadase
wdr 3miu C AfquaniAddioguiu dafiu ¢ awnsa
Wl radical species fianuiunate ldidunsandanne
ildaansaiinnisasivaeaanau uazasgiiduiulsn
Temaund® Tufihelsaladess sedudmiu ¢ azdninng
faaziiuldinnms@neeae Nobuyuki Takahashi, et al® fifnmn
seavamiiu ¢ TuihelsalnFesofod fuwmou uaglidu
WINUNUISERUIIAN C fiansasduiusiusssy GFR 1
anavlugihelsalniZoseis 2 ngu

migdafiunziwutesluginelaneFasaidesnnie
Erythropoietin (EPO) 3miu C ﬁwmiamiﬁwmqmﬁﬂaanm
Tanunasiiviy wazthelsemenauausss rHUEPO s
aNTu Fefinafinees Nizar Attallah, et al® Idl#imiu c
wvdatugihelsaladeseilduinanaunulalasnisven
\Bonfiinmedaan EPO-hyporesponsive $anriufl ferritin Tu
\dongs 46 e udeifunguiilésuiniu ¢ ynaseiieniden

o 1Al

funguiildsumssmnaandmausnasgu Tasfnmunans
Sl 6 Weu wudszdumudduiealunguiliiniu
C wisduan 93 iy 105 g/dL sunguiipuifisuuisan
9.3 flu 96 g/dL (p= 0.0001), FUIAVDY rHUEPO fisaalsk
ILlay C-reactive protein amaoslunéjuﬁwﬁmﬁu C Wiwuiu
nyuisuiiisueevlidvesddgnieadd uaszay PTH,
sefUmAN uazsnaTpImANTlvmMevasadan iuanseiu
Tt 2 ngju
Vinay Deved, et al® 33U 6 M3An systematic
review Uaz meta-analysis Tum3lWimiiu ¢ dmsudie
Tsalnessildsuitianaunulalnonswenideniiinnizda
wuhnslifimAu ¢ WeuiunguuSeuiisuilimssnunen
Und dmainduresssduamadududenlunguilldinniu
C anninauwieuiisy (Weight mean difference; WMD,
0.9 g/dL; 95% Cl, 0.5-1.2 g/dL) s313aaAMslE rHUEPO
(WMD, -17.1 U/kg/wk; 95% Cl, -26.0 @iy -8.2 U/kg/wk) Wag
mmimﬁ'u transferrin saturation (6 (WMD, 7.9%; 95% ClI,
52-10.5%) waldwasuulavsesy ferritin wazlifinsfnula
finenunainodssaaemsldn

fowinimiu C azfiwafilunstieidesnnzda ansunn
M3l rHuePO TudthelsalnFassiithianaunilalasniswen
Wden wasineelsafiifiinan calcium oxalate (oxalosis)
Tuftheifiuseiisulszmuaniiu ¢ snniuauna Tasdmiu C
sziwdsuiu oxalate Tusrme Semnsremeldsuiamiu C
Tumneiiwewsn: wazlnsansadusanldmannd nswaeu
1lu oxalate azlaimnaunalfiindune limdsutunsldsu
813 ethylene glycol flaziapuiiu oxalate 16 wiflgsu
TuBinaliann® finsyusnugieilddumsidedeiniu
fan calcium oxalate Tnumsinzduilolaiovun 8 5o
nedvssiRlasuiniiu ¢ laelifivssRldsums ethylene
glycol viaiiulsameiugnssuivihliifl oxalate geninuni*
(mM39i7)

a1 il 7 aunenugiheilasumyidedeinduiionn calcium oxalate fiinanmasuimiu ¢ Tasmsanzduilaln

218) LWl Criugu  Cr ulalasy FUATBY szpzatit | masnn WAAWS
(mg/dL) msitiede 3fiuc Alasu o5
(mg/dL) (findu)

71 PBIN 1.4 12.1 500 mg 6 Liau HD ESRD
58** VAN, 1.2 35 45 gm (IV) 19U HD Death
720 e Tainsw 15.3 Tainsw >1 1fiau medical Death

78 biald] 1.2 8.4 680 mg 4 iU HD Recovery

31 e Tainsu 10.1 5-2.5 gm Tsinsy HD Recovery

49 TN 0.7 45 4 gm >1 LU HD Recovery

58 %8 1.4 Tainsnw 1 gm (VI) 2 \hiau HD Recovery

61 iald] 1.3 183 60 gm (IV) 19U medical Recovery

* | §u83Imnan multi-organ failure TInAUAALES amyloidosis
giheujiasmavaniiangniiu
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dulufelsalnZeseildsuinianaunulalasniswan
\@aAiNsANPEY Caterina Canavese, et al” ulvgthe 30 18
fildsuthanaunmilalasmsvaniden uazdsziAmiu C Tu
WGensh 1u 2 ngu Aenguitlifimiiu C 500 mg MevasnFen
¢ deviazade AunguiFouifiey udAnmasydy ascorbate,
oxalate Tuffihely 18 fou wudsedy ascobate, oxalate
windulunguiilWimiiu C, sudu calcium oxalate saturation
fufindu 7 Tu 18 918 (40%) wazndvnnmyaliindiu C
TaRnmuszizasasidunan 12 ey seAuvevansAeg
ndulugandedunouinnsinm usnnnideiiseeuda
wuitheiildsuihdanaunulalasnswenideaduszozinm
wfie 14 9 i caloium oxalate fiRovifsudnntaiie fusyin
Fudszmudandiu C Tuay 300 mg®

dwsuanarevindu ¢ Tunsfifswiudielsale
Foss wazdhelsalateseitemaunulalasmaneniien
wazmsdslamenihiio fslifiswafiuuzh wihziinans
Ansimstiiniiu C azsisluFesda uiluwdenanasnsiy
Tumslégenfudasordumsdnnfisfissaly

nanlasaguivaiianunainvaislunisldinduiadu
Tugthelsalndess fihelsalaeseildsuinanaunula
Tasmswaniden wazmsdnelamenthvies msdnmniifelu
laqtuglinans@nuniivarnuans mavihvuseslalugie
TsalaiSesoiianay mathanaunuladionsweniden wie
maaslamegesiey fnasonszuiungadan mawway
P99IMmdu MIgyidsdimduseninmaveniden gidean
sansos sy AvdeiimsAneniiadin msfamunansinem
winlldmnauiiethlugnsguasnunlugihenguilsioly
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Vitamin supplement in chronic kidney
disease patients

Sipanan Thamratnopkoon, Paweena Susantitaphong
Nephrology division, Faculty of Medicine, King Chulalongkorn Memorial Hospital

Abstract

Vitamin deficiency is a common problem in chronic kidney disease patients, due to limitation of food intake,
uremia, declining of kidney function and loss of vitamins during dialysis. Evidence-based recommendations are scant,
the supplements of vitamins in chronic kidney disease patients still have variable, depends on physician’s experi-
ences. As we know, the inadequate supplements might be associated with mortality. On the contrary, whenever the
supplements are excess more than the needs, it may cause hypervitaminosis as well as association with mortality.
The adequate treatments are needed to monitor for improving the outcomes.

Keywords: vitamin, vitamin supplement, chronic kidney disease
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Annual Data Report 2015, Table 13.5 (MNLONFIHNDINELAD 10)
PMP = per million population

® wanefiy Yszinalungu low-middle income countries Ao UszinafidA GNI lugae 1,046 - 4,125 wSpwanigaeiidszmng
u v ﬂizmﬁélunq'u upper-middle income countries Aa Usznanilan GNI Tugiae 4,126 - 12,735 wiuanigaawlszsns
4 e Yszwalunga high-income countries Aa Uszinafifien GNI slowsl 12,736 wibanigsiamuszeng wisnnnd

A19A 2 UEAYAN gross national income @eWIUILEINT (GNI per capita) WATANNYN (prevalence)upyn13in dialysis
(Isiﬂfmm@ﬂ’mﬂgﬂmﬂlm) VNI INAFING ‘lumﬁu Lower-middle-income, Upper-middle-income Was High-income countries

(@NLENETENDNNIELED 9, 10)

. . o . . o RTINS ARSI
A1 GNI faw ANANVD A1 GNI s AMUBNDDS p <
- 4 - s aguLlaL asunlas
Uszansludl 1M Uszanslull M ap9dn GNI o
W.F.2545 Dialysis® W.F1.2556 Dialysis® o S
(wipansg)” U waA2545  (WEpgawsg)” U w.A.2556 L
= > Uszsns dialysis
UszinAngd Lower-middle-income countries (@1 GNI Tuaia9 1,046 - 4,125 IBENSg)
AT ua 1,220 20.1 3,340 221 174 % 999 %
fulailide 560 - 3,740 65.9 568 % 2
NARIINA 420 60.9 1,010 114.7 140 % 88 %
UszimAngsy Upper-middle-income countries (51 GNI Tuziae 4,126 - 12,735 widugawnsy)
NLALEY 3,420 371.3 10,850 1,077.5 217 % 190 %
Uizmﬂlﬂﬂ 1,990 150 5,840 998.2 194 % 565 %
YszinAngs High-income countries (§iA1 GNI fous 12,736 w3nayamsy wisannni)
iﬁl!u 34,980 1,727 46,330 24111 32 % 40 %
NN 26,930 556.1 38,520 742.4 43 % 335 %
ﬁx‘lﬂI‘]ﬁ 23,670 9449 54,580 1,436.1 131 % 52 %
AALATLAY 21,110 370.3 65,480 509.1 210 % 37.5 %
Tewiu 17,400 1,792.2 39,600 3,020.5 128 % 68.5 %
T Lausd 14,070 406.2 35,217 581.7 150 % 432 %
WAALS 10,750 530.2 25,870 1,151 141 % 1171 %




28 | Special Article

Fefidnsndntuainid 100% sedu Mduiguiiwase
Uszmeidanudedamiasegivagudr dndszuuaiafnem
Snwenunasrsumsvi dialysis Baudd shdnauduou
fheiivh dialysis Bivindusnn usidwsuszmalnedadu

UsemnAMavRUT BN iNEssuuaiafnIsesnswenng

finsoumquanldnelumsvi dialysis atwiids oy wed
mavszmaligiheiidnsssiugeanliiu suas. swnsa
Winldelunsthiadnemaunilald Feillssnalng
fiannufiheiideclsidurasiglumain dialysis tinannnd
dananusymvasEgiduaewh

HRTNTIURBULL AV LNNT Y

(%) 1,000 —

PONANNYNTDININ dialysis Tuta W.A. 2545-2556

® Philippines

900 —
800 — B Upper-middle-income countries
700 - 4 High-income countries
600 ® Low-middle-income countries

| |
500 Thailand
400 -
300 —
200 | Korea Tai

Malaysia aiwan .
200_. Banglades); ¢ Hong Kong Japan Singapore Australia

New Zeland ¢ ¢ ¢
0 T T T T 1 T T T T T T T 1

0 8,000 16,000 24,000 32,000 40,000 48,000 56,000 64,000

A1 gross national income

fawilsesns U w.A. 2556

JUM 3 Avwdiudsswiean gross national income dawalszans (GNI per capita) T w.f.2556 Foidudeyaildanngudeyazevsuaislan
(@MNLENT1TBNDNUINELAD 9) ﬁua"mnmiLﬂf?iﬂuLqumaqmwﬁgnmmmiﬂﬂﬂmmmelmﬁ"aﬁr“;ﬁ dialysis #e9UIEINAReT Ut W.A.2545 — 2556
Fohudoyaiildfnngudeya USRDS Annual Data Report 2015, Table 135 (3nienansdnsdeviansiaz 10)

o = ﬂiszﬂuﬂ@;ﬂ low-middle income countries
m = Uizmﬂiuna;u upper-middle income countries
¢ = Uizmﬂiuna;n high-income countries

wans:nuduiAsygnovovmsm dialysis cos:uuMSsIoU
yovus:inf

nahif TRT Registry vavasnaulsalauvivlszinalny®
Tuzne w.m2554 - 2556 Uszmalnesiduaugiaeivh HD

'
Ao o A

fisgsufinpeveldane (munede fuosfegludednszuy
FIFANITINBNTUALATAUATI FTVUATRANITFIENNA
FPUURIRANMIUTIURIAN LaZITUUMANUSEIUgNWIIITA)
Wiy 25,400, 30,575 uay 34,832 UMNSIFU (MINF 3)
winAnfudnsuldvhiy 80.6%, 75.4 uaz 73.5% muaey
11819 NNMIANEIZEY UN.BA FTTTRINUUT uazAL’
fineeuihaldneisyesnsh PD whiu 356,000 Umde
Tusiell uazenldneiadsravnavih HD whil 385,000 UM
dasesiell enarumlsamwenidaadoiniasinifios
fisgeviuinzaumldaneluing we2554 - 2556 Iy
296.4, 356.4 WAL 406.4 SUMIHYFUTFANAIAL (AafisaT
wanuwaeu 33 U menmIuyansa)

Tushuresmavh PD Fufthefouvionuadisg fudsuiinzey
enldiane Tugae w..2554 - 25565 augihedelamegasio

9,509, 12,150 uaz 15,746 18 mwady anarmuwa e
magelametosinedemaiadeviuiiaseuwiiy 102.6, 131.1
uaz 1700 duwdsganigrelmuddudedesinenlsae
aovau wudn Tul) w.a2554 - 2556 Sysavldvuilazan
fusumsvh dialysis Uszmne Wiy 399.0, 487.8 Lay 576.4
Sudsyanigmuadu eaanmsallailusuaniiuiu
fihefiazih dialysis fiagmeldrnusuinyeusavaine
vanUsziugrawuieend szfisduludasuiinnnndngioe
nandu fuaenguiazldsunsih PD Wundn dwand
W.A.2550 qufiv) W.A2556 dasduzaviiheildsumeh PD
Wisan 5.5% LU 24.9% (M3wfl 1) uazanavsznamsléh
Tl w2561 Anwgnaevgiheildsumsthiinsnsmaunuln
119 3 ABazifinan 1,073 TudeUszeng 1 duaulul wa. 2556
flu 1,400 - 1,500 MespUszanns 1 awaulull we. 2561
visUszanauyindy 103,800 AUABLSETING 1 AIUAU LAY
oy 1,900 - 2,000 NeAsYszrINg 1 dwaulud
W.A.2566 (3Uil 4)
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pmp
Thailand Renal Replacement Therapy 2013 . ,"
’
el |
1400-1500 R 1
Yearly prevalence trend of renal replacement therapy pmp e I
patients in 1997-2013 e e 1
-, ’I’ ’ I
Patient per millions population (pmp) fall I 1
1200~ 1073 pmp e . :
e
1000 -7 ! !
907.3’ e 1 1 1
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800 e !
66737 1 1
600 e 27 : 1
409.1, i - [ I :
400 -
3026
2344 2365 2753 : 1
. 1
200 o w0 [ [
1 1
1997 1998 1999 2043 2001 2003 2004 2005 2006 1997 2008 2009 2010 2011 2012 2013
*Missing data in 2002
**Data adjusted for Thai Transpiantation Society 2007-2013 w,ﬁ_2556 2561 2561
Thailand Renal Replacement Therapy Report 2013; Nephrology Society of Thailand
Uit 4 msmansalaugnzesiiheiiezldumaiasnsmaulavssssmalnehdl w.e. 2561
msvszanamsdnduzeeiie
100 -
90
2 HD
807 L 70%
70 "“*-~~-_____§
60
50
40 7] 30%
30 PD L
20
104
O —T—T—T7TT T T T T T T 1
2550 2552 2554 2556 2558 2560 2561

Ui 5 wgasmamanisaldnanududoazaseiihelnlnGess fmsldsumsguadkismah
Hemodialysis (HD) Wa% peritoneal dialysis (PD) Tu29 T W.A.2556 -2561

Sgdavsuinvavaldanelu w.e2561 Geaviifisouas

7 o

fotly Sruuasauiisgdesiuinveudildane Tu

Tl w.pi2562 Yszmalneafitsyannauszanm 69.2 suau''  HD
uazawgneansthasnEmaunulaesagil 1,400 - 1,500 75

e =

daduuszang (Uil 4) dofu Snudiaeildsunai
dialysis fiovsawasszmalneasRnLy 95,496 Au (319l
3) uazmnuszanamssie W hdnaugiheildsunisugnaela
fidnsuaviioyil 8% (Wszanumsnnmaed 1) uaziouaz 70
auifugite HD vwiawhiyu 66,847 318 uazBniouas 30 Hu
#the PD wiawhiu 28,649 18 wnayanui dnsuanviihe

W.A.2561 azwiiy 50,135 au wisAnduanldane 20,589
dunm vis 623.9 SumIuyaniy dwgaedvih PD
Tuill w2561 sl 28,649 e winAnduelday 10,199
drunm viewindy 309.1 AunIuyansy FvdAnsaudu
Aldaeni dialysis Masglull w2561 Wiy 933
UMDYV
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a9l 3 wassTnnutheildsunei dialysis uazenlfaamasgoosmai dialysis IavUszinelng w.A.2554 - 2556 LAz

NFUTENIUNT N.A.2561

(Ussauns)
W.F1.2554 W.71.2555 W.F1.2556 =

W.A.2561
Twugihevenidandeieioslnfios 34,895 40,505 47,410 - 66,847
nayszing (Au)
Swugihewendandeieieslnifisnimass 25,409 30,575 34,832 - 50,135
SuRamoueldaie (Aw)
dasugihewenidanseiedoslafiuniiniaig 80.6% 75.4% 73.5% - 75.0%
Suiegausagihewenidanmuiniovlaiiu
TNNRNA (%)
aldenmananidandeiaioelafisnnmaiy 9,783 11,771 13,410 - 20,589
(R0uM)
aldenmananidandeiaisslafisnmaiy 296.4 356.7 406.4 - 623.9
(I Yansg)
aﬁwmu@ﬂaﬂﬁﬂﬂmwwﬁimﬁmﬁv’qﬂi:mﬁ (A1) 9,509 12,150 15,746 = 28,649
anlgumadnslametasiiasivlszime 3,385 4,325 5,606 - 10,199
(8 uum)
anlgumsdnslametasiiasivlasme 102.6 131.1 170.0 - 309.1
(EuIBanss)
wenldhemasgdmiunmah dialysis oaais 399.0 487.8 576.4 - 933

(fuIYansT)

nndayavavseslan ? vszmalnedenldheiomun
AUNSNN LRSEIDNIUYD (Total health expenditure per
capita, PPP) Tl w.A.2554 - 2556 Wiy 213, 227 uaz 230
widzanigaeiUsTanImuaay 9t 4) E“J’\ﬂsiﬁifmda
H1 eldhedonsasmiul w2561 madusile uswn
oy alFsdenanifinduiiiudnnnsiwasuuas
9V gross domestic product (GDP) @a 15ea1tu 3.5 — 4.0%
fatl (Mazdszaiunig) ? azAuwiueildanesenanniull
W.A.2561 [@iniu 280 wlugansgaemdszeing uas
wnaynusslUBnd1 dnsuzevenldiemaigiunisuwng
WRZENB15UD (public health expenditure) fenlndAeeiv
Tisuan Ao fewhniudosas 78 vpsldeiomuadums
wwduazanssugs e enasznamsanldinena
Fgsumsunwnduasamaugalull wa2se1 Tiwhiy 2184
wRansTaoilsznng uaziamiudszyng 69.2 duau
fazAnudldiemaszaumsunnduasaonsngeeeed
W.A2561 [dwhiy 151133 Sumsoansy Jvmuiueen
Hueldemasgauiunmah dialysis aavidenanldwimy
933 sNuWRBaNST

pramwudasgiualdaeniasgdmionai dialysis

(PD way HD) Tull w.A.2554 IFuwindusesas 3.6 vavean
@iﬂﬁ'ﬂhﬂmﬂ%’gﬁmmiLLW%ﬁLLaSmmimqmﬁv’\mm (public
health expenditure) Aulnuldwindusasay 4.1 Tuil w.A.2555
Spray 4.8 11Tl w.A.2556 uaziouar 6.2 Wl w.A.2561 Wso
Andudnsiuie 1 Tu 16 dnzsvmizsutsznasiuganw
masgienan (M3 4 uazguil 6) ufihinastiebs
71 mMamuudadlualdieeeensvin dialysis Houndy
W.A.2554 -2556 e1dedayavdvpavhuiugiaslussuy uaz
Fazldhesunmsunmd wazanssugaildnnngudeya
gavsunAslan uafdewuindnauseveenildined sy
M3 dialysis WnTUEY +05% 89 +0.7% sl uazud
Yszmalnpasiinglfnuesssmmniiniulusmnan s
Telumeai PD uay HD nauisduludnaiusnnni S
aifinmszshumldhesossuusiaRnese savsgiiuntenn
wnlifnsudloanu-manil¥igu wiemne GDP vavUssina
fdanmadvlatdesnin 4% detl Aorevihlvdaaaanldeane
masgfunmsumduazarsnsugalusmnan aznhilan 9y
afinalinely w2570 dndueldiumasgamsumah
dialysis anauinguNnnil waza1ageiviouas 9 - 10 vay
anlEnefumsuwnduazanmsagumeasgiomn il
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A15f 4 ugasmsmwnnaznslszinumaldieiunsunnduazaosugedefdssanaislusdiudildieimun

(Total) Tushuenldauaunmasy (Public) Tuta w.a.2554 - 2556

(Uszanuns)
W.A. 2554 W.A. 2555 W.A. 2556 = = P>
W.A. 2561
anldneionmasunmsuwng uazasnsuge 213 227 230 4% sip" 280
7932 BINT (Total Health Exp. Per capita, PPP)
hedunwisansy - current US $)
(enansendevianeLay 12)
dnshuzaveldhumaszsmumaunng uaz 77.7% 77.9% 77.3% o5 78.0%
#5130y (Public HD) Anfinusiaanldaesiil
MvNA (% of THE )
enldaamasganumsunmd wazaonIuge 165.5 176.8 1778 -=> 218.4
fpWI3zsIn3 (Public HE per Capita)
(mbedumduyany) (enasdredeaneiag 12)
NUULIEINT (uAw) 66.9 67.2 67.5 -- 69.2
(1naNTBNBIMNILEY 11)
paaTINA i amasgiumsunwnd uay 11,0720  11,881.0 12,0015 -—3 15,1133
S51IUFVNA (Absolute Public HE)
wihpdud sy anss)
paaTINAlgamasgimiun1evh dialysis 399 487.8 576.4 - 933
(Public HE on HD + PD) (Mihaifudumienyansy)
dnauAnduiosazaavsanrindldng 36 % 41 % 48 % -—- 6.2 %

masgamsun1eh dialysis Anisusaldaey
MATFAIUMIUNWNE LRZENE1TUFINIVINA
(% Public HE on HD+ PD)

(1) dusasdszanaunmssanmadin Andudesazsell Inedemusansifinged gross domestic product 389 Uszinealng %eag“lwﬁw 3.5 - 4% ¢inl)

%

4  36%

T 3385
0 T

41%

-

.-O Y ()
% Public HE on HD+PD =" 82% 55009

48% .7 20589 |
B 120000
Lo nldemady
13400--"  Tumwh vp ~ |- 15,000

3 11774
4 9783

|

4,325

W.A. 2554

2555

2556

f"
-

.-

-

Aldnemasy L 5000
5606  Tumsih PD

_-A L 10000
10,199

_______ —0

5t 6 usmvuwnlingasmlielnszasmasgdmsumsih HD (), mavh PD (A) uazdouazaveldanelumai hemodialysis (HD) waz peritoneal
dialysis (PD) LﬁaLﬁﬂuﬁuﬁﬂ%ﬁhﬂmﬂ%ﬁﬁmmsLme‘iLLasmmimqm (public health expenditure — public HE) 7ivviun (O)
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wans:nudiuunanNs
Tsalnidasvszozgaineiiulsailesnianisiidasnis
maguanniinavanaImdunanasiulunionii Wy nduns
guaBosmssulszmueniigndoy iinmmusensuuzihgua
Bavmasmussiitanzanivlsa udluanmwensifuade
Ao Yszwalnedemauasuyaanmandiunnlumgua
fawlsalniFosessuzgaine Tdun unwnduazweiuia
Yufed w.@.2559 Awsrunafiniunisinensuadng
AMNTINYAIUNITI PD 1WEN 573 AU (ﬂ.uw.mﬁqﬁnﬁ
maauysd ayezideya)diaiadnlul w.a2561 4l
§Uhe PD 910U 28,649 T8 uarAdINARsIuweILNa PD
Aogiae PD wihiul @ 50 uaavinlull w.a.2561 Aasdl

a v

WewIa PD UiAeuduil 573 Au (5197 5) wdd
FUNENDIRWNAUANNFBINNT waluanuzmMsaiade 819
Tdduiguwiu iesannsusinagiae PD isuivnune
gludn swmesy dofu azfiwsnadeulvassnanzuy
ogannnia 1wy IFumsdeuiuluuRnaunuauduie
Freanufivheumaaseuaiise Wisanesnanszuuling
5’1(5‘1”’\1L1‘;Iu1ﬁ71/|ﬂamgﬁdw MNTEULY ENNNTOFYYARINTWENLNR
PD W& 70% Tu 5 fldhewth azwRewsnuna PD 401 au
wazdaswaninly 5 Jdhemth (uan 2513 fiv 2561) Wiy
187 Au wathmnszuuasnsfvyaaInawewia PD [ldiies
50% wWROWLILIG PD 1WeN 287 AU UASADNKARWEILNA
PD win8n 301 A

aseil 57 2561 (2018) 2:Agihy PD 28,649 38 Suaumenna PD shumsilneusu a agiiu = 578 auddadn 1:50 T

2561 AIsHWeNLNa PD = 573 AU

% Retention 97U PD nurse 7Lyida

PD nurse : wil.

712U PD nurse NABIHNANLAN

=70% 401 AU

= 50% 287 AU

1:7 187 AU

1:100 301 AU

HJammsmauasunweuia HD Advasdadliddoy win
ayuImEINat AuAThuiuay 8 daluees 39 “lndaz
\Wewe” @ WMSuMIguagiy 2 seusoTumudnsiinne
a3, szylinenna 1 auguagiie HD 4 1fee dedumn
o 1 Tuazguagtheld 8 au waswngitherih HD Wi
2 advstodan Tu 1 davinena HD azquagiield 24 au
wmhdaduwemnasegihe HD 1 : 24 # [isududuau
§ihes HD vionszmalul) w.e.2561 $111 66,847 A viansANahn
Uszmalneesiingnnalaifion 2,785 au Senndeesinszes
nanweu Wnoudnauaz 2 e Adeemsuindnifiu
2,900 Auiuatheties uazmndihe PD Bnsdunilsazulasu
v HD fidiaevnenina HD iinduBnmashu luwuzdaanay
wenunalaalauivdszmalng Semndnaulng dunenuia

AT 6 FRUYAIINTUNNERDUTEINTVDILTEINA *

HD fdwnugegaiies 2,000 AU waATEvTIAWE1UNa HD
Bnuiuau
ﬂcymmwmLmauqﬂmniLwaﬂﬁLﬂuﬁtymﬁa%\wao
Uszwalngsnunu wnzdleyssaufismunmwmetassgia
andu donfiongfusndu uazdlemaiinlsniFasesineg
Windu m3snnlsaiasadendavmsnauazaunmmagua
PnyamnsInndy Yszmalnedidaduunmdseyszmnnsiu
1 o 1,360 vidamadu 1 Tu 3 ?Ja\mszmﬂn‘j‘iju (97t 6)
uazfidnaiunnysuwng
Tsnlasiadszmnsszmawiiy 1: 79,000 Au wiawhiy 1 Tu
2 ansUszmadilu (1 sl 31,000 aw) dafu mszmsguadie
Fuaunnfyaansume waswennafiisuuhin Seez
fofiogldnsvnenils

Ju BuLdn am waLdie Tne ditu

W.A.2551 2556 2556 2557 2557 2555

NuUTEINT (AuA) 1,300 1,252 7 30 67 127
Suuuwndiionnn 2,.210,000 840,130 3,800 47,000 47,600 303,300
dnauunnddalrnng 1: 15,000 1: 1800 1:1840 1: 640 1:1360 1:420
Snusgsunmdlsalariovan 8,000 1,100 3 138 838 4,074
dashuprgsunngdlanln 1 49 16 14 149 149 149
faUssyIng 165,000 1,1400,000 2,300,000 217,400 80,000 31,200

* Idsumseiameidayasnn Nature Rev Nephrol 2013; 9: 523., Yusuke Tsukamoto (zﬂﬂu), Ghazali Ahmad & Malaysian Medical Council (¥taL3e)
WA Chanmaly Keomany (817)
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AAAANINN http://www.sso.go.th/wpr/content.jsp?lang=th@
cat=9658id=4411 [Fudinile 6 woumaAN 2560].
dninnunandseiuguamuriend. ey “msaemdndseiu
SUMWWHITA UszTuLsTana W.A.2558” (update dayatiotu
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UseMANTENTNNIARS 71 NA.0526.5/2.90 aviufl 21 fuensu w.a.
2541 B9y “mITmuaraninaLasIMadnem3nsweng
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Thailand Renal Replacement Therapy Year 2013, aanaulsaln
wivlszmalng, The Nephrology Society of Thailand. (http://www.
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Hemodialysis for End-Stage Renal Disease: Evidence for Coverage
Decisions in Thailand. Value in Health 2007; 10: 61-72.
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Special Article

Economic evaluation of renal replacement
therapy :
A clinician’s perspective

Kriang Tungsanga, Khajohn Tiranathanagul, Telergngsak Kanjanabuch, Paweena Susantitaphong,
Yingyos Avihingsanon, Nattachai Srisawat, Natavudh Townamchai,Pisut Katavetin,
Kearkiat Praditpornsilpa, Somchai Eiam-Ong
Division of Nephrology, Department of Medicine, Faculty of Medicine, Chulalongkorn University,
King Chulalongkorn Memorial Hospital

Abstract

Renal replacement therapy (RRT) is a mode of supportive therapy for end-stage renal disease patients. It is
relatively expensive and poses substantial impact on fiscal budget of the government. We estimated that, in 2018,
Thai patients needing (RRT) could be above 100,000. The proportion of patients under peritoneal dialysis could
reach 30%. The cost ofdialysis (peritoneal and hemodialysis) to be supported by public funding could be as high as
933 millions USD, or about 6.2% of total public health expenditure of Thailand.

Keywords: economic evaluation, renal replacement therapy, Thailand
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Original [NgilelS

Ussansnmvescdednildanesiianasune
“wsRulumsilesnumsaaemaaniladniy
nauvusnumsmagauilaanzlugihanlasy
nmsidalgnmslavazdiagiaunum

3¥nu doufl, anud Yyuua
uwunlsaln maimengsmans lsoweranyii

unAago

unth: Mmsfiaemeiduilsansiidiusionsmasauiasnzfummesdyideliiinnnmanwuaz fedin
Tudiheiildsumsindaugnaslauazfihegfduium dszansnmassansmuilaanaianisusmsusiiulunsiiosiy
msfadamaduiiaanzludihnguiolisaim

58msdoe: fihweildsumsidngnaelauazfihegiduiusiiomn 50 Meldsumsmamesuiiaanzsiainion
shousiduvioniinilindeudousidu vivnniufuiisanzasauaznzidann 3 fudunan 14 Yuvdesunssisdiheldsy
msneamssuilasnzesn lswisuiisusannsindemeiduilsamsiidisusiumsmmemuiiaany szaznams
\ensnidemeiduilasnsiidiusiunmsmassuiiasns uaznairaifsssesmesiuilaansie 2 #in
wamsdoe: danmsiiansindemeiiuilsansiduiusiumsmasmuiissnzlasnubifianuuanseiulugine
fimapandasnzaiaeioudousSuiaifisufusiaflindeusiousiiu (Gevaz 77.80 uaz 44.44 musdy
p=0.07) fihsgfiduiushiimmeauilaanzrianienfousiduisanmaiamsaaidomeuilaansideiusions
mmﬂmuﬂamasﬁaﬂndwpj’ﬂaﬂﬁlﬁ%ﬂmsmmamuﬁamamﬁmﬁlﬂLﬂﬁauﬁmui’LGuaamﬁﬂfﬂﬁ']ﬁzg (3ama2 26.70
WAz 77.80 mMuddl p=0.03) uAdnTnaiamsiademviiullasnsidiusiunsmassuiiasnslugihedldsums
wdngnanelalifinnauanseiuludihedldsumsmamesuiisamesiafindeuseuiiiulazsiadlinioufousidu
(3opmz 10.00 waz 25.00 MNEIGU p=0.62) Tiifanuuansvaavszazamsiansiadomeifuilasnisiauius
funmsemassisanglumsmuiiaameis 2 e (p=0.10) wufomsduidndsuinaimassutlasnslugined
I#sumsmaeauilaanzaiandsumeusiiu udlidanuuandiustefifoddumeatia

asu: mwumuilaanzyiandsudeusiduasnsiiansiadameduilsanzidaiusiumsmasmuiiaanlugiae
piduiushudliaalunguiiaedldsumsidaugndisle saznalumsiiamsiadomsiduiiaansiduiusi
msmassuilasnzuazaineidssrevassuiiaansiv 2 vialifesunnseiu

AWehArynasAwooJrymimmsdvd
mMsfndaneiduilassiiauwusfunisladasaiu
{Jaa1z (catheter associated urinary tract infection; CA-UTI)
wudoway 40" wavnsindalulseneuna (nosocomial
infection)lapdasinsiin CA-UTI lugiheiilésumsenansanu
flaamsyszanudouay 12.1-32.1% *vidadauas 5 dotusaenis
maeauilaanz’ e CA-UTI uvvesnldifu 2 ngwde
fheiifenisuazeimsuaaveesnsinidemaiiuiiaans
(symptomatic CA-UTI) sawfunaiwzideluilaaniznuide
othetfas 10° CFU/mI uazgthedilifionsuazeinmsuany
woumIfadomapullasis (asymptomatic CA-UTI) 5a8iL

naumnzidolutiasnzwuidentviion 10° CFU/mI wio
919138191 catheter associated asymptomatic bacteriuria
(CA-ASB)° mitfim CA-UTI hlindnsmsidedin a1y
e szeznatiumausulaswea wazaldaelunis
Snmenuna Hadedsefisdraemsiiin CA-UTI Usznaudae
seznalunmImaesuaamsivg wande mslaldzuen
Ufwanzimapauilaans msnesqaiBanseszineans
suflaanzivmeiviasizuse® dihegeety” madule
fiqunss §uanlsalaiFess’ wazdvasiidnzgfiduiush
(immunocompromised; IC)® mMatlaviuuazn133ne CA-UTI
Sefianudrdannludiaeildsunisaasautaann:
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Tasawmzdiheifenudoegefiaziin CA-UTI

@'ﬂ’mﬁiﬁ‘%’um‘i WsiaUgnanele (kidney transplantation;
KT) uaztheidamzgdduiusildsumsanassuilaany
qzfianudsegslumsiin CA-UTI Saufuiiamssiiulsail
quusendfiaeily® © fiieeralifioinsuanvaesnns
Aadomeiiuiiaanziiesananzgiduiuiidvienaves
nagRdniu’ shliheldsunsifeds CA-UTI fianduas
iinlamafiaziinmsfinifoqnarasuiiuduasodagiield
mstia CA-UTH Tugihedldsumsindaugnanelndsuiagnm
maidudinuazlamafiazidulalysifiugnes (kidney allograft
loss)®

fimsfnwanasnislunsan CA-UTI nanvaieds
Tnewuinmsldameauilasisiiniausuusidu (siver coated
urinary catheter)' asnsnannaLin CA-UTI aslfiflafieuiu
sesuilasneilildinfoudisusidu (uncoated urinary
catheter)* * ugfifimsfnsndus fiwud siver coated urinary
catheter lalgnansnannisiin CA-UTP ® wsnaintiu Riley
DK.LazAuzEawuInN3leE silver coated urinary catheter T
Q’maﬁiﬂﬁ%umﬂﬁ%’mmzwu wueiSelutlasniy (bacteriuria)
NWﬂ%uIﬂﬂLQW’]:L%a staphylococcus® Lf‘ia\‘mnmiﬁnm
M3 silver coated urinary catheter Tumsannsifim CA-UTI
Tuguwdildsunisindadgnaslauazfrugdduium
folifimsAnsnandeu msAnuilFseitesAnuuszansnm
DN silver coated urinary catheter Tumsanmsifia CA-UTI
Tugiheiildsumssndagnas lauazdiegfduius

SanuUs:aon

TnqussaeAuan

Wisuifsudnsnisiia CA-UTI Tufiaeilésy
mMamaeaIudaazaila silver coated urinary catheter UWay
uncoated urinary catheter Tugfiheiildsunsrdaignaialn
wazghugRduium

nqUsza9ATae

Wisuisuszeziiainaiia CA-UTI aaviae
filgsumuautlasizaiin silver coated urinary catheter uas
uncoated urinary catheter ‘lu@ﬂmﬁiﬁ%’umsmﬁmﬂgndﬁﬂlm
wazgaegiduiumuaziFoufisunadieifsssevans
suilaamzvisaassin

s:104ud83vd

Huns@nsuuy non-randomized control trial 1o
AnmuaedldFunsnidaugnanslnuazgiogdduiue
fidhsumasnnlulsewenangidssrifeufivian 2558
foiiounnian 25597 ldsumsmamsautiaany Tasudv
fhedu 2 nguAs ngudl 1 TIdunsmapauilaanzein
silver coated urinary catheter LLﬂSﬂ@:Nﬁ 2 Iasunis
AanaFUlaaLiln uncoated urinary catheter Toeite 2 naw
zfinuiheildsunmsadagnais lnuazihegdduiusm
whiurselndiAeeiu

wisniuagiimansaasmuiiaanie dvasailaans
wazdvnzidelutiaamzyn 3 fwifunan 14 Yuvdeaunh
dtheldunsasemeauilaamsiaiasumeauiiaany

UsEBINTANEILALIUIAAIBE 1Y NITATUIN
muﬂﬂﬁ’mﬂ’lﬂum‘éﬁﬂmiﬂﬁgm Testing two independence
proportions'? NIENEWEN Parapiboon W. WasAMe WU
8nIIMILin CA-UTI nmaanaeduilagzsdia uncoated
urinary catheter Tugthedlésumssndnugnanelawniusosas
58.00" §mmaiAn CA-UTI lugileildasauiiasie
#{in silver coated urinary catheter wihifuSazay 11.40° 91u7u
ngufegNwiy 16 Mesengy mduiuiunguiatie
Tievn 32 T8 TINTUGThe drop out Uszannufesar 20
sofumsfnmnilfeslsngusneeiodu 40 sy

dannadlun1s3Ise (operation definition)

1. CA-UTI uduiflu 2 nguAsnguiifionnisuay
pINIuaANIBYMIAnI e IAu aanThNiuNaII LT D
Tuilasnzwuidonteten 10° CFU/mL uaznguiilifioins
wazamsuaavIasMIAaLdemsAuiissnrniuNamziEe
Tuilasnewuidaatheiios 10° CFU/mL

2. fihwiifiamzgiduiusiAegiasvnu §ie
Tsaladasoseesi 4 uay 5 &jﬂwﬂﬁ%’umﬁmaﬂﬁ (ALY
Wiy prednisolone 3nnn 7.5 un./3u) vialdSuenagidu
ﬁ'ufl‘u’? Q’ﬂdﬂiﬁﬂﬁuuﬁﬂ (Child-Turcotte-Pugh score 96U B
uaz C) uazitheuzise

3. fiheiilduenffuzfogihedldsueufiusly
suzfienaneauiiaanzoy

LN N15AALEN (inclusion criteria) l}jﬂ’m‘ﬁ'ﬁ
ogrnnIvBeuiniy 18 U fihefildsumsidaUgnanala
fheswvmuiestied 1 uazeilad 2 fheildsunadssond
(@UIALTABULVINAY prednisolone XMNN3T 7.5 NN.AUW) %ID
I¥sunnagiiduiunguduqdioelsalaesoszesd 4 uaz 5
§thediuude (Child-Turcotte-Pugh score 5eAl B Waz C) Uas
[PIHETEN

Wnamin1sAnaan (exclusion criteria) Qmﬂﬁmmﬂmu
flaanziosnth 3 Sundedsasaifiheifadomeiduilaan:
thandsumeluszezina 1 1fou uazfiheiuiusiu

dayauazdiuys Foyaihaniensidsznousiy
Foyaiuguvevfislduning oy TsaUszdndn sudy
mMavhugeediy ssiumaivueesla mslduaifosesd
wiapnagiduiuziindug nsldfusidue wamsnse
fasnzuaznamsmzidsluiiaan: §asmsiia CA-UTI

zazaIMatin CA-UTI waznmzunandouainmsladavaiu
faame

nsiaszinieada doyafiidu continuous data
Afn1TuanuavuuuUn (normal distribution) waayLdu
mean + SD usthdayauanuaslaivnf (non-normal distribution)
wamgidu median ﬁa;daﬁl,ﬂu categorical data wamadu
number (n) LAY percentage (%) 831N ILAA CA-UTI Ataeit
\flu percentage msufSpuiinudayadifiu continuous data
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fifimsuanuasUnild independent sample t-test urthdaya
wanuavlaiUn@ld Mann-whitney U test w3suifinudaya
ﬁLﬂu category data 14 Chi-square test LLAs Fisher’s exact
test 32821Ia1M51AA CA-UTI uanuiiu Kaplan-Meier survival
curve LRENARBUANMNULANANIAY Log-rank test mMwUAGN
p < 0.05 fehiflussiviifitusdynadn 14Tusunsn spss
version 16.0 Tumsiinnzidaya

wamsfAnu
fiunfihedsmmsfinsvionnn 50 5o dugie
fildsumsndagnaiala 26 18 Tdsumsanaeauilaans

ofla silver coated urinary catheter 10 MeAnfusouas 38.46
wazfugihogiduius 24 ywldfunslampaudasn:
ofln silver coated urinary catheter 15 578 Anfiuspeas 62.50
(quit 1) Mndeyaiuguaesiiheildsunmsmassuiiasniy
%ia silver coated LAY uncoated urinary catheter Wudn
nanihedildsumsmapauiiaanizein silver coated
urinary catheter §ioy1ady 56.12 + 18.34 T geningugihe
filgsunsmanssuilasizaiin uncoated urinary catheter
‘ﬁﬁmﬂqmﬁ'ﬂ 43.44 + 14.05 T atitisddun el (p<0.01)
dudeyatiugiudug seediheiv 2 ngulifianuuanseiiy
atviluadueadf (maedi 1)

Wil 50 18

!

fdovsdlunsldanesuilaanns

!

Silver coated urinary catheter 25 318
e KT 10 51%
e IC 15518

UM 1 mM3sdAaLEan, MIuLINgy uazmMIAAmMuNIe

59N 1 doyaiuguzevitheneaesngs

I

Uncoated urinary catheter 25 318
e KT 16 918
o IC 91919

Baseline characteristics

Age, years 56.12 + 18.34
Female, (n, %) 13 (52.00)
KT, (n, %) 10 (40.00)
Steroid use, (n, %) 12 (48.00)
DM, (n, %) 8 (32.00)
Cirrhosis, (n, %) 1 (4.00)
Malignancy, (n, %) 5 (20.00)
CKD stage 4-5, (n, %) 16 (64.00)

Silver coated catheter (n=25)

Uncoated catheter (n=25) p-value

43.44 + 14.05 <0.01

15 (60.00) 0.57

16 (64.00) 0.09

17 (68.00) 0.15

6 (24.00) 0.53

0 (0.00) 1.00

3 (12.00) 0.71

21 (84.00) 0.11
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dafnaugiheds 2 ndamdsnnamesudiaay
Junan 2 dUavi wudnfin CA-UTI vionwe 16 Tedndiy
$owaz 32.00 WU E.coli Yauay 50.00, P.aeruginosa 3088y
18.80, Enterococcus 3auay 18.80, K. pneumonia 3auay 6.30
uaz C. koseri apaz 6.30 dnTNaiin CA-UTI Tungwiile
flasunisaapaiuiiaaizsiia silver coated urinary
catheter WiU3ppay 20.00 dudnTINsAa CA-UTI 1um§u
;jﬂaﬂﬁlﬁ%umimmﬂmuﬁamazﬁﬁm uncoated urinary
catheter winiuSawas 44.44 Selaifienuuansieiupgned
HodAuniaif (p=0.07) mnﬁmammwwﬂunq’mjﬂw
pRAufuAIMUIIFRIINsAn CA-UTI Tunguifdaei
AEuEIUlaa1ILsiln silver coated urinary catheter Wiy
Faway 26.70 Weuninguflsiimavsiudasizeia
uncoated urinary catheter ﬁLﬁﬂ CA-UTI Sawaz 77.80
pevddpdAnvaif (p=0.03) daunﬁjuﬁﬂwﬁlﬁﬁmms
mﬁﬂﬂgﬂmﬂlmﬁmmﬂmuﬁaqumﬁﬂ silver coated urinary

catheter #8mr31M31in CA-UTI wihiiuSewaz 10.00 #Uw
fiaasautlaszaiin uncoated urinary catheter L@
CA-UTI 3amaz 25.00 Fubsifinnuunnseiuatnedituddny
NNERA (p=0.62) el 2 uay g‘ﬂﬁ 2) szpzhaNaia
CA-UTI savitheilldsuasaiuis 2 siaflifianuuanseiu
otwiduddnmeadin p=0.10 (U 3) nawghendduius
fasesutiaannzaiia uncoated azdilaniaiin CA-UTI
infigadefvufunguguasiildsuniswidadgnansln
fimawauilasizadia siver coated urinary catheter (p<0.01)
v39¥la uncoated urinary catheter (p<0.01) UazngN§LIL
piduAushiienanusuilaanzdla silver coated (p=0.04) o
fisnnmsain CA-UTI Tunguihedldsumsidnugnaneln
flgsunsaasauilaaicsiin silver coated urinary
catheter %138 uncoated urinary catheter LL@xﬂﬁiN@'ﬂ’mQﬁéﬂJﬁuﬁ?’l
flgsunsaasauasnzain silver coated laifimau
wane sty d A Iaia (gﬂﬁ 4)

A1597 2 BRTINTLAR CA-UTI 5282138 n5uin CA-UTI waskatntassannnstaaeauilaaniy

Results Silver coated catheter (n=25) Uncoated catheter (n=25) p-value
CA-UTI, (n, %) 5 (20.00) 11 (44.44) 0.07
e KT, (n, %) 1 (10.00) 4 (25.00) 0.62
e IC, (n, %) 4 (26.7) 7 (77.80) 0.03
Onset of CA-UTI, days 5.20 + 1.92 6.91 + 2.07 0.14
Duration of catheter, days 7.56 + 2.99 8.28 + 3.26 0.42
Concomitant antibiotics 21(84.00) 21(84.00) 1.00
use, (n, %)
Adverse events, (n, %) 4 (16.00) 0 (0.00) 0.11
100 M Silver coated M Uncoated
80
60
40

20

20 25 26.7
KT Ic

Total

3U# 2 mswSeudisudanmaia CA-UTI Tudtheilldaneauilaanzaia siver coated uazfla uncoated urinary catheter lugihefildsumssnn

dgnaelauazdisgiduium
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JUM 3 uaavszpziamaiia CA-UTI Tuihedldsunisaaeaiu
flsazain silver coated uaznila uncoated urinary catheter Tugie

fildsunsindaugnanslauaziihugfduius

szazaimsmasautaanzlugiieildsons
mapaullaazsiia silver coated urinary catheter LAy
¥l uncoated urinary catheter LaREWiY 7.56 + 2.99
WAz 828 + 3.26 Ju musdudelifirnnuanseiuseed
WushAneadi (p=0.42) dannslasueffulugie
flgsunmsmaeautlasizain silver coated wag uncoated
urinary catheter WiniuSaaas 26 Wiiu

watAssnmMIAasauilaan1zaiia silver coated
urinary catheter wu 4 Tedndusesas 16.00 Husnsidu
Enilpsuinafimmesutiaan: Taefioimades 1-2 Ju
navAEsaEIutlaany nunadeiAeeannnismas sl
Hlaanazsfin uncoated urinary catheter fivaealsfimusaT
maianat1idsvassmemutlaansie 2 siefltfiana
wansiuaNdtssIAUNNEDA (p=0.11)

msJIASEAWaMSANW

fimsAnmiSsuifisonaiin CA-UTI Tugthedldsy
mMamasaUlaazaiia silver coated LAy uncoated urinary
catheter Ham3AnEfiANRUANFheTWRIMIMmBaTTaIL
¥iia silver coated urinary catheter 813nsaanMsiin CA-UTI [#*°
wazldaansnanmsiin CA-UTI 8% ¢ msdneilifunis
AnsusniiFeuifisumsiin CA-UTI Tugthefildsunseidn
Ugnanalauazfihugidufiusmniildumsmanesuiiasmzsiia
silver coated WaY uncoated urinary catheter 3INN13ANMN
wuhdnnmsiin CA-UTI Tudthefildsunmseaeautiaams:
#fln silver coated urinary catheter Suflunldnfiaziindon
nitheiildsumsmaeauiiasizeiin uncoated urinary
catheter walfanuunnareiuseeitadrdyn1eaia
Wainsanewzngudiogiduium wodgiedldsy
nMIAELaUdaa1IEin silver coated urinary catheter

UM 4 uaavszpziiamaiia CA-UTI Tugdaedildsunisaameaiu
flaanesiin silver coated Warmfin uncoated urinary catheter L@

usngihodunguithefildsumsindagnaslauaznguiihagfiduiusm

fidnsnsiin CA-UTI feaninngugihedldiunmsaansy
futlaanizaiin uncoated urinary catheter arHUbaAY
neadii Foumnsannguitaeiildsunsidndgnanaln
i msmnasauilaanzsia siver coated 139 uncoated
urinary catheter fifldnTm3iin CA-UTI laiumnsnedy enauu
wzlunguiiaedldfunmsrdaugnaialaldsusnnsns
Tumstlesiumsfnideidoguds Tadrazidunslwguae
Wnludpvuannavanmsuidn msseiie maldwaan s
samhmnewnde viemsldganguaasyAaInImensuwng
flazidmnasmngaeynads vlilemaiinnsindeiios
wnagudy dvfunsldamsauiiaanzsialafihliisnm
nstfin CA-UTI #ilsiumnsieiu sivannnguiihagiiduiue
insmnlumeihossnildsunasmslumsileeiumsfinige
tosnigiheildsumuidaugnaiels vhlilamaiinns
Aadounnnin mainaaslunsilosiunisiia CA-UTI
Tasmsldaesuilaanzsila silver coated urinary catheter
Femansnanmatiin CA-UTI avle

frhegeegaziianudesasmsiin CA-UTI uitaiy
slunguiihely? uaznguitheildsumsndaugnaeln™
naNMsAnmEnIngugtefldsunmsmaneautiaaniy
#ilm silver coated urinary catheter ﬁmqmﬁﬂﬁmnﬂ’i’m@:u@'
thefildsunsmaeauilaanssiin uncoated urinary catheter
wsgmsINsLAn CA-UTI seviihedldsumsmassuiiaanis
e 2 wfialifianauandeiu usnamiudowuiingagios
pRduA UM ldSunmsmapauilasizada silver coated
urinary catheter #8n351M3 CA-UTI Wasniinguiilésu
mi3laaeanilaanzaia uncoated urinary catheter Supnaiiiu
waNNIAEnaEIUlaaIzalia silver coated urinary catheter
flandasimsiin CA-UTI Sewdheazdansnduslunsiia
CA-UTI snnnlungaggeensfiona
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Riley DK. uazamuzldvinnms@nsndnsinsiia CA-UTI
Tugihedldsumsmaeailasnzada siver coated uay
uncoated urinary catheter WuinmMsiin CA-UTI laifianu
uwanseiu usnnugwifiheiimassuiiaanysie
silver coated Wulde staphylococcus Tutlaazlfaanin?
uAnsvINNaNsAnEIUASITIT [wun13AinLge staphylococcus
\e MIfindaiinan gram negative bacteria \luran@s E.coli
Sawaz 50.00, P. aeruginosa Soway 18.80, K. pneumoniae
Sppay 6.30, C. koseri $ou/as 6.30 d1um3finLda gram positive
bacteria #i8 Enterococci wuiie¥asas 18.80 winiu snaidu
wnzmsndalgnaalafiinslien cefazolin Tumatlaviu
msfadanaunsindaynemnlufidadinlunislien
Lﬁaomﬂmﬁwa‘lumim’u%a staphylococcus LLﬂ:L%ﬂ
gram positive bacteria #findug Foeraidum wnyi iy
mMsiin CA-UTI Q’ml,%a gram positive bacteria Yaelums
Anwaseil

MIANENYAY Riley DK. LAZAMTWLINNITANEIBEIU
flaanzvila silver coated urinary catheter ¥hlwiilaanie
fdniudoraz 10.00 uazdifihounedniiiamsszmeiday
MNNEFUTIF1ILBUA silver coated urinary catheter®
winam3fnluadedlinuiddiasifiiaansdiduiunie
WM IszAELANIINMImasaEIuilaanizsiln silver coated
urinary catheter Lwiwm"lﬁﬂwﬁmmamuﬁamawﬁm silver
coated urinary catheter fanm3duiEniasusnaufimmoaiu
gz 4 Mevihiudesas 16.00 Inedilinueinmsduuinm
fimmeandlaanzlufiheiimasauilasnzsia uncoated
urinary catheter w@nlainnuunnaneiuaeeiitioadny
nadf enaflovanaeaiuiiasnizeia silver coated
urinary catheter fanuudsnnnnitarvaiutlaanzasia
uncoated urinary catheter

Wavanaesutlaanizsdia silver coated urinary
catheter #mAngenaeaulaaeyila uncoated urinary
catheter ulaAmM3sFnsTvanadudwoanisld siver coated
urinary catheter (iBLUSBULfiBURY uncoated urinary catheter
wuIhms e auilaasaiin silver coated urinary catheter
gansnanalgIislunissnswenuiaaslddafisuiu
msldaeauilaanesila uncoated urinary catheter” ™
fuagrelsimunisdnmidlald@nmndanuduarvesnis
T¥aeauilaazaiia silver coated urinary catheter Lfia
Wasuisuiuaesuilasesia uncoated urinary catheter
Fotialaifinafninludsemalneantou Sedeefins@nmndernu
AnFvmahaauyila silver coated urinary catheter
Tunsfiidsdely

feagvlsfinin nrsAnsrdidunis@neiuuy
non-randomized control trial WazgUeid1IINMIANE
Fnnulsporarilimanisdneliuiuou safumahnisfnm
Lﬁmﬁmmu randomized control trial ‘Iuﬁi’luau@ﬂaﬂﬁmnﬁu
auvilddayaiiuiuauanniu

dasuwamsfnw

Feuauilaaesiln silver coated urinary catheter
fuwlduiiazannisifin CA-UTI TugthedildSunsenda
Ugnaelauazfihegiduiuidafisuiuaeautiaai:
¥flm uncoated urinary catheter lABAASRTINTLAA CA-UTI
sthsiituddalunguiviegiduiun lidanuunnsing
PovIzEzaIMaLin CA-UTI lusnssuilasnisie 2 oiia
waznmImau@Iulaszila silver coated urinary catheter
fiuualdnfiaziinenisi§usnnitaisaiul aaizsdia
uncoated urinary catheter Wa [NfANNUANA19TUBE 1R
Hue AN Nana
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Efficacy of silver coated urinary catheter
to prevent catheter associated urinary tract
infection in Kidney transplant recipients and

immunocompromised patients

Wirat Onsee, Sakarn Bunnag
Rajavithi hospital, Bangkok, Thailand.

Abstract

Background: Catheter associated urinary tract infection (CA-UTI) is a major cause of morbidity and mortality in
kidney transplant (KT) and immunocompromised (IC) patients. The efficacy of silver coated urinary catheter to prevent
CA-UTI remains unclear.

Methods: Fifty KT and IC patients were assigned to retain silver coated or uncoated urinary catheter. Urinalysis and
urine culture were collected every 3 days until urinary catheter was removed or 14 days after retained. The primary
outcome was CA-UTI rate in silver coated compared with uncoated urinary catheter in KT and IC patients. The
secondary outcome were time to onset of CA-UTI and adverse event of urinary catheter.

Results: The CA-UTI rate was not different in silver coated and uncoated urinary catheter group (20.00% vs. 44.44%;
p=0.07). Silver coated urinary catheter significantly reduced CA-UTI rate in IC group (26.70% vs. 77.80%; p=0.03)
but similar CA-UTI rate in KT group (10.00% vs. 25.00%; p=0.62). No difference of time to onset CA-UTI between
silver coated and uncoated urinary catheter (p=0.10). Minor adverse event was slightly higher in silver coated urinary
catheter, reported as mild urethral pain, but was not statistically significant.

Conclusions: Silver coated urinary catheter significant reduced the rate of CA-UTI in IC patients but no difference in
KT patients. Time to onset of CA-UTI was similar in silver and uncoated urinary catheter group. Silver coated urinary
catheter related urethral pain was slightly higher than uncoated urinary catheter.
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A Thai man with dyspnoea and
visual impairment
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Vital signs: BT 37.8 °C PR 72/min RR 24/min
BP 154/99 mmHg

General appearance: AThaimiddle-aged male, distress and

confused with Kussmual’s respiration

Skin: no rash or petichiae, no tattoo or
needle marks, no livido reticularis
no splinter hemorrhage

HEENT: no pale conjunctiva, anicteric sclera,
no thyroid gland enlargement, no
cervical lymph node enlargement

Chest: no spider nevi, rib retraction, lungs
: equal breath sounds

CVs: normal S1 S2, no murmur

Abdomen: soft, not tender,liver and spleen

cannot be palpated, no mass, no

ascites
Extremities: no edema, no deformity
Nervous system: pupils 3mm. equally react to light
both eyes, muscle power grade 5
all, DTR 1+ all, no stiff neck
Visual acuity: finger count both eyes
wacsoomoRovUNUGMS
CBC: Hb 13 g/dL, Hct 40%, MCV 102 fl,
RDW 15.7%, WBC 9,200 /mm® (N91,
L9 %), Platelet 37,000 / mm°
Na 135, K 3.8, Cl 102 ,H003 <5
mmol/L, Ca 8.2 mg/dL, PO4 3.2
mg/dL, Mg 2.23 mg/dL
BUN 11 mg/dL, Cr 0.77 mg/dL,
sugar 114 mg/dL, lactate 1.7 mmol/L
AST 19 u/L, ALT 16 u/L, ALP103
u/L, TB 0.7 mg/dL, DB 0.32 mg/
dL, alb 4.7g/dL,
264 mOsm/kg, .
ABG room air: pH 7.15, pCO2 13.5, pO2 48 mmHg
ABG (aauzlFiadnsdiaemale FiO_0.4): pH 7.32,pCO, 132,
pO, 155 mmHg WA 5y
7.5% NaHCO3 100 mL IV push ey
100 mL drip lusaviala)
pH 5.5, sp.gr >1.030, alb 3+, glucose

Serum electrolytes:

Blood chemistry:

Liver function test:

Serum osmolarity:

Urine analysis:
negative, ketone negative, blood
3+, red blood cells 50-100 /hpf, white
blood cells 0/hpf, squamous cells
o/hpf, no oxalate crystal (retained
Foley’s catheter)

Serology: Anti-HIV negative, HBs Ag negative,
Anti-HCV negative
Chest X-ray: Normal cardiothoracic ratio, no

pulmonary infiltration/congestion
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msddulsa 500mL/min, no ultrafiltration,.dialysate
wavaniiosanidu 6 Falw dileldsumavieniiensin Na 138, K 3 Ca 2.5, HCO_ 40 mmol/L,
winsladien 1 A59 enmswilesddu anziieadunsndd no heparin.
aansatewieiemelasanldluuifisdady nsueaiuf@y  CT brain with contrast (day 2): multiple non-enhancing
uazanansalenaewaniianeanlaludn 3 Judamn hypodensity lesion at both basal ganglia.
Hemodialysis prescription: duration 2 hours, blood flow  MRI brain with Gadolinium(day 4): bilateral putaminal and
rate 300mL/min, dialysate flow rate left caudate necrosis

Serum Electrolyte Day 0 (1h) Day 0 (9 hr) Day1 Day 2 Day 3 Day 4

Na 135 141 141 140 140 141

K 3.8 2.8 2.2 25 2.7 4.2

Cl 102 96 104 105 104 103

HCO3 <5 37 27 25 32 30

duapaasnldszifdiadeldlutufisomaeiy  Fusinesnindudszmusmaniahiegisaunaiedatu
masnlulsewenna 9 auesivdahiivwes @dedld)  whiu ndwheuldmeiu mEudummituimvies wazuivh
Tdpmewaainiiluisslafeseiudunanu 5 ufiaiu  dlhedevsevgauilsvnnmdunauununeelidiu

2T CT brain with contrast $1eila LAY hypodensity lesion at bilateral putamen I8 WEANITEALVEY occipital lobe BelaimuanuAnLn#leg

grhwamsanssdnleldluiui 4 wasnduhuldnmiu 3 Tdhe wan1snmadoawudien serum HCO, Unf Uil
fawi waveananlsswenuia §iheafinanueInts wudn  thrombocytopenia Bt 339 visual acuity liwa RE 1/60,1/60
sasatduldlnd usaaeaueeliiy viAainsuszdsriu LE 1/60,1/60 normal fundi, CD 0.3 both, sharp disc

MW retinogram vavithe liwuanuAnUnfzey fundus Mvasedng
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1. Classic case ¥8¥ methanol intoxication Q’ﬂ’m
fnfsziRmngasvdagnidauiindusinies Tae route of
administration AnNNIANAY (Haudauas 99 usfiTeniu
nadlidnsdiae wudiiserainannsdudavioganule
souuludihesed

2. Serum osmolal gap Un@ lsignansasinnnie wide gap
metabolic acidosis 910 toxic alcohol metabolites aanlé

lun1vaafin sSerum osmolal gap azldiiayszifiu
exogenous low molecular weight substances Tuseme e
819 ethanol, methanol, isoproparanol, ethyl ether, acetone,
trichloroethane LLaY paraldehyde

gnIALI osmolality (calculated)

= 1.86 Na + glucose/18 + BUN/2.8

I@]En?'i 1.86 = osmotic coefficient of sodium

chloride

Na = mmol/L of measured sodium

Glucose = mg/dL of measured glucose

BUN = mg/dL of measured blood urea
nitrogen

18 = molecular weight of glucose and
conversion from deciliter to liter

2.8 = molecular weight of BUN and

conversion from deciliter to liter

@'ﬂ’miwﬁ UL serum osmolal gap = 264-260.47 = 2.64
mosm/kg wAdSEAN 2 unu 1.86 azld@1 serum osmolal
gap \{uay

Serum osmolal gap UvUanU3N1UYaY uncharged
molecules 38 parents T¥ toxic alcohol metabolites &1%35U
toxic acid metabolites 989 methanol (formate) 3Ty
ethylene glycol (glycolate, glyoxylate Was oxalate) ii pH
Sumpnystiaziszaay Seazduiu Na ilifmsuesgay e
AuaNtiAluNIa$9 osmolal gap Aviiu fihefifienmaunuia
TunsdifiduiaNINL F9813150WD sSerum osmolal gap 1
Uniler Lﬁmmn parents 98V toxic alcohol metabolites Tor
naneanwiiy toxic acid metabolites [Unuaue

Tunsdlasmshngnidion iasan methanol gnaaduldisy
an Flddthefimaziieadunsass flemansiawy sSerum
osmolal gap nivu Lm"luﬁﬂaslﬁmé’hﬂmmimomLL&'J (late)
flomatiaufiazasiawy sSerum osmolal gap N

wenand Sowudn sSerum osmolal gap Taﬂ@lﬂ’lﬂﬁlﬁ&l%"iﬂ
911 ethylene glycol linF1vagslungud Fohduwaiosnn
5¢M1 serum lethal dose 8y ethylene glycol #in (21 mg% %38
3.5 mosm)

snsunsdiinTanuel sSerum osmolal gap ni1vvauE
fifan1Ane1nImMeszunYsEamaIn methanol Uvuendn
iannmadudaasRsnuLi Hifihevgaduiaasvaniu
ANANTLBE @IWT0OYNWI route BIMTTVENTARBUINIIN
msdnianeimds iilevanfinsgeduidinszuaidendn

FovinlWdony parent metabolites [oluamzdiguand
2INMITALIULEND

3. 9IN19MIUBAIIN methanol FFNBULARIBALIN
ethambutol @Ae mueviuduUang (discoloration vision)
ihansuemaAadnilunsueiiu wuld3ewas 60 voviihe
fiflarmaREaIN methanol TiliBaniunasan mitochondrial
dysfunction I83IBAKIDUIZEING

4. Masit methanol toxicity analisfudavandbses
serum methanol

fheseil Bildvhmang,a serum methanol wsisnansa
TWm73fiadt methanol intoxication 1§ iflasanannsmuen
Wndusgedundunasnianiuiassie mziioaiiunin
#ia wide gap WALAIIAIWU bilateral putaminal necrosis
FnsazdenandudnsusABianzeey methanol Wity
wazlifineauifennansisdu

msfludunnzisain methanol snansavihlalagay serum
methanol @AfildAsuINNT1 20 mg/dl (ugavusn weilu
Fmd9an 2 — 3 $alag A1 serum methanol level 8193
ansadle) 3aay serum formate (@aeAfiady uarusnANN
uussld usenaaziifidnsaaldlisnntin) dwsulusedonin
mMaifiu specimen LiiasasenTaansvand mafulignis
Waldldnsudanafinnain

MY serum methanol ﬁ?usi,%' whole blood 8tnvilpe
1-2 fiaRans 19 sodium fluoride (NaF) \Juasfiuidanuds
(@91F EDTA unuld) Tumsinzidenaisld saline winthnau
manwazenn Wnld ueanssed mouzadsiidladugnens
Uagnlwusiu anduiumnildundevoaifiouleseusgn
n3vioEse povmInuivIonasauiauazgnen ivlugifu
(<4°C) Viuft dowhay windndudeeiivludifuunuteusensa
Tidhgavude mslagnunvazdpeiniu uazllaviuii iailoeiu
Til¥usanasadszively

mM3fudunuiiiviuasigiieldsuidunasos Alau
(acetone) 18% danagea (alcohol) 8% (isobuthyl alcohol,
isopropanol alcohol LLas methanol) La&LNBS (ester) 3% Waz
sslalasmueu (hydrocarbon) 71% lefun oy Ingdu usiu
waziiedwnnsiamnudulyifrasisfiasiinannsunan Foh
321AAmN methanol snnfign

Acetone LAY Isopropanol alcohol ﬁqw%wim:uuﬂs:mw
ualdifinasaszuunmsueeiiu vl¥iAn wide sSerum osmolal
gap WA liAITWY metabolic acidosis

Toluene fgnisiassuutszamuazy¥iin optic atrophy
16 usaziim metabolic acidosis #iia normal gap

Ethanol sansagaduriuiovifvuaznisgaau(figuiu
figndsosruutszamudifinasoszuumaneaidiu vhldda
wide sSerum osmolal gap W#lNAISWL metabolic acidosis
gL ia alcoholic ketoacidosis Faazwy metabolic acidosis
#im wide gap (3N ketone LAY lactate)

5. w:ﬂ?ﬂﬁﬁm’sz wide gap metabolic acidosis filulé
L1ARaN lactatemia, ketonemia %38 uremia AITNANIAUN acute
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hemodialysis tfietamaniheludaviuraulasisiign

fineunsdifiheAnuwuingihefifd methanol toxicity
MENaINS¥ acute hemodialysis 1 A%9 nMzidoafiunie
fu Jowaszss, dwh 2 ae ATuBniouay 14 shumsdele
MYBDDY (peritoneal dialysis) laignansamdn 15 methanol
panansemels dafvszivAn suzvhnmsvenideniazdias
WNTUIAYEY ethanol Bndarar 25 iavannisweniden
§1130MN9A ethanol BANINTNNLLLULALAAL methanol

§SUNEANN ethylene glycol NANAFBIZUU cardiovascular
system WUIN3Y1N continuous arteriovenous hemodiafiltration
finadnsfifniloniwdoisuwinfun19v1 intermittent
hemodialysis uaznmzunsndauiinduiiosninlunguiildsu
masnemely 10 Flumdeduia
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Nephrology Research Contest : Best Fellowship Investigator Award

Quantitative phosphosproteomic analysis of rat
renal cortical tubules in response to phospholipase
A2 from Russell’s viper venom

Kavee Limbutara', Poorichaya Somparn®, Narumol Pakmanee®, Lawan Chanhome®, Orawan Khow®, Narongsak
Chaiyabutr®, Somchai Eiam-Ong’, Visith Sitprija®, Kearkiat Praditpornsilpa’, Trairak Pisitkun®
"Division of Nephrology, Department of Medicine, Faculty of Medicine, Chulalongkorn University, Bangkok 10330, Thailand
“Systems Biology Center, Research Affairs, Faculty of Medicine, Chulalongkorn University, Bangkok, 10330, Thailand
*Queen Saovabha Memorial Institute, The Thai Red Cross Society, Bangkok 10330, Thailand

Background: Russell’s viper is a medically important snake. Beside the well-known toxic effect causing coagulopathy,
Russell’s viper envenomation also causes renal tubular dysfunction such as impairment of sodium reabsorption.
However, the molecular mechanisms leading to nephrotoxicity are still poorly understood. Phospholipase A2 (PLA2)
is @ major component in the Russell’s viper venom (RVV) and possibly mediates the nephrotoxicity. This study was
designed to uncover the direct effects of PLA2 and RVV to renal tubules using unbiased proteomic approach.
Methods: To study the direct effects of PLA2 and RVV to renal cortical tubules, PLA2 was first purified from crude
RVV by high performance liquid chromatography. Renal cortical tubules were freshly isolated from male Sprague
Dawley rats by centrifugation method. The isolated cortical tubules were then incubated with either PLA2 or RVV
for 10 minutes at the concentration of 10 mcg/mL compared with control groups. Protein lysates from renal tubules
were digested with trypsin and labelled with stable isotope dimethyl reagents. Phosphopeptide enrichment was
performed using in-house packed titanium dioxide columns. The enriched phosphopeptides were analysed by liquid
chromatography-tandem mass spectrometry. Quantitative analysis of the identified phosphopeptides was done using
MaxQuant and Perseus software while controlling false discovery rate at 1 percent. Significant changes in
peptide abundance levels were satisfied when the following two criteria were met: 1) t-test with p-value < 0.05 and
2) absolute log2 fold changes more than 1.5. Bioinformatics analysis was performed using PANTHER (protein
annotation through evolutionary relationship) and CPhos tools.

Results: We identified a total of 1,957 phosphorylation sites from all samples combined. PLA2 treatment significantly
induced up-regulation in 13 sites and down-regulation in 4 sites whereas RVV treatment significantly activated
only 10 up-regulated sites without down-regulated sites. Phosphorylation sites of six proteins, including SMIM24
(S5108), CANX (S582), EEF1D (S162), SGPP1 (S101), NHERF1 (S287), and OSTF1 (S213) were consistently
up-regulated by both PLA2 and RVV treatments. The dominant molecular functions of up-regulated and down-regulated
peptides, based on gene ontology analysis, were “binding” and “catalytic activity”, respectively. Among up-regulated
phosphorylated proteins, NHERF1 (Na+/H+ exchange regulatory cofactor 1) is predominantly expressed in renal
proximal tubule where most of sodium reabsorption occurs. This regulatory protein has been shown to control surface
expression and activity of sodium transporters such as NHE-3 and NaPi-2. Conservation analysis of the up-regu-
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lated site in NHERF1 (Serine-287, S287) also demonstrated perfect identity among mammalian species, indicating
potentially functional importance of this site. Thus, the finding that both PLA2 and RVV increase phosphorylation
of S287 of NHERF1 suggests that this site could mediate inhibitory effect of the venom on sodium reabsorption.
Conclusions: PLA2 and RVV induced changes in phosphorylation of many proteins in rat renal cortical tubules.
Phosphorylation of NHERF1 at S287 by the venom is potentially a key mediator of inhibitory effect on sodium
reabsorption. This finding should be confirmed by the functional study of sodium transport.

A randomized controlled study of lactulose versus
sennosides for prevention of bacterial peritonitis in
peritoneal dialysis patients

Tichanun Narongchai, Kajohnsak Noppakun,
Derek Bunnachak, Yuttitham Suteeka, Surachet Vongsanim
Renal Division, Department of Internal Medicine, Faculty of Medicine, Chiang Mai University

Background: Bacterial peritonitis is a common complication in peritoneal dialysis patients and constipation is one of
the major risk factors of this devastating condition. An observational study has demonstrated that the regular use of
lactulose in peritoneal dialysis patients is significantly related to lower peritonitis rate by 4.4 times compared to that
in non-lactulose users. However, there is no randomized controlled study comparing the effects between lactulose
and other laxatives in prevention of bacterial peritonitis.

Methods: We randomly assigned patients to receive lactulose or sennosides once daily keeping defecation between
once in two days and twice a day. Randomization was stratified by the duration of peritoneal dialysis (less or more
than 1 year) and history of prior bacterial peritonitis. The primary composite outcome was death from any cause or
bacterial peritonitis. The key secondary outcomes were bacterial peritonitis, peritonitis from Gram-negative organisms,
and death from any cause.

Results: A total of 100 patients were included (median observation time, 9.5 months). Baseline characteristics were
not different between groups. The primary outcome occurred in 19 of 50 patients (38.0%) in the lactulose group
and in 8 of 50 patients (16.0%) in the sennosides group (hazard ratio (HR) 2.82; 95% confidence interval (Cl), 1.23
to 6.47; p<0.01 by log-rank test). There was no significant between-group difference in the secondary outcomes.
Bacterial peritonitis occurred in 28.0% in the lactulose group vs. 14.0% in the sennosides group (HR 2.40; 95% ClI,
0.96 to 5.96; p=0.051). Peritonitis from Gram-negative organisms occurred in 16.0% in the lactulose group vs. 4.0%
in the sennosides group (HR 4.53; 95% CI, 0.96 to 21.40; p=0.056). Death from any cause occurred in 12.0% in the
lactulose group vs. 6.0% in the sennosides group (HR 2.06; 95% ClI, 0.51 to 8.24; p=0.306). Among patients receiving
lactulose, there was an increased rate of diarrhea but no increase in other adverse events.

Conclusions: Peritoneal dialysis patients who received sennosides as a laxative, as compared with lactulose, had
a significantly lower rate of the primary composite outcome of death from any cause or bacterial peritonitis.
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New simplified risk scoring system to predict
contrast induced-acute Kidney injury after
percutaneous coronary intervention

Krittapong Somboon, Adis Tasanarong, Pichaya Tantiyavarong
Nephrology Unit, Department of Medicine, Faculty of Medicine, Thammasat University, Bangkok, Thailand

Background: Contrast induced-acute kidney injury (CI-AKI) is a common complication of percutaneous coronary
intervention (PCI). Recently, Merhan’s risk score can be used to predict the probability of CI-AKI and the need for
dialysis. However, the scoring system was complicated and can’t be used for pre-procedural risk stratification. The
aim of this study was to develop a simple risk scoring system in patients undergoing PCI.

Methods: This was a prospective cohort single center study of 524 consecutive patients who underwent PCI from
January 2015 to December 2015 at Thammasat university hospital, Thailand. CI-AKI was defined as 0.3 mg/d| increase
in serum creatinine within 48 hours or an increase in serum creatinine at least 1.5 times above baseline within 7
days after PCI. Baseline clinical and laboratory parameters before PCl were evaluated by univariable analysis. The
identifiable risk factors with area under the receiver operating curve (AUROC) more than 0.65, were selected to be
included in multivariable logistic modelling. ﬁ—coefficient of each risk factors in reduced model was used to build up
simplified risk score. We calibrated this model by using goodness-of-fit Hosmer-Lemeshow statistic and its predictive
performance was assessed with AuROC.

Results: The majority of patients were male (65.5%), average age was 65.6+12 years and 38.7% of patients had
diabetes. The incidence of CI-AKI in our cohort was 4.8%. No patient received hemodialysis or died. Six variables
were included in multivariable analysis but only 3 risk factors (No elective PCI, congestive heart failure and serum
creatinine) were left in the final model. The range of this simplified risk score was 0 to 6 and it was related well with
the probability of CI-AKI. Moreover, our model had a good calibration (p=0.431) and an excellent predictive value
(AUROC 0.89, 95%CI 0.86-0.92). When comparing with Mehran’s risk score (AuROC 0.85, 95%CI 0.83-0.89), this
model was shown to be similar to predicting CI-AKI (p=0.248).

Conclusion: The proposed risk score had excellent predictive value and was practically applicable for risk
stratification of CI-AKI in coronary angiography procedure. Further study should be done to validate this score.
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Role of TCF7L2 gene and PPARG2 gene
polymorphism on renal and cardiovascular
complications in patients with type 2 diabetes:
A cohort study

Pamila Tasanavipas, Bancha Satirapoj, Amnart Chaiprasert, Ouppatham Supasyndh
Division of Nephrology, Department of Medicine,
Phramongkutklao Hospital and College of Medicine, Bangkok 10400 Thailand

Background: The emerging renal and cardiovascular complications of type 2 diabetes genetics involves differently
assembled gene variants including transcription factor-7-like-2 (TCF7L2) and peroxisome proliferated activated
receptor gamma 2 (PPARG 2) polymorphism. However, the relevance of these genes for complication prediction has
not been extensively tested.

Objective: To exam the impact of TCF7L2 and PPARG 2 variants on incidence of chronic kidney disease (CKD),
cardiovascular (CV) diseases and mortality in type 2 diabetic patients.

Methods: We analyzed the SNPs rs7903146 in the TCF7L2 and PPARG2 gene polymorphism for their contribution
related to the incidence of CKD and CVD complications in a prospective cohort study. All type 2 diabetes patients
were followed up for their estimated glomerular filtration rate (eGFR) and CV outcomes. Cox proportional hazards
regression models were used to estimate the genotype effect on the incidence of CKD and CV complications.
Results: A total of 422 patients with mean age of 62+11.8 years and eGFR of 72.8+31.8 mL/min/1.73 m® were
included. SNPs rs7903146 in the TCF7L2 gene were classified in 3 groups: C/C 385patients (91.2%), C/T 32patients
(7.6%) and T/T 5 patients (1.2%), and the PPARG2 gene was classified into 2 groups: Pro12Pro 404 patients (95.7%)
and Pro12Ala 18 patients (4.3%). The prevalence of CKD, CV diseases and death at the end of the 5-year follow-up
was 16.8%, 29% and 7.9%, respectively. The Pro12Ala variant of the PPARG2 gene was significantly associated with
increased CKD risk at the end of the study (adjusted HR 3.45 [95% CI 1.01-11.77, p = 0.046), showing significant
association with increased stroke risk, but not CV diseases and mortality. Whereas, no genotype effect of rs7903146
in the TCF7L2 gene was apparent on renal and CV complications among patients with type 2 diabetes over time
except that it increased coronary artery disease risk.

Conclusion: The findings of our study revealed that Pro12Ala variant in the PPARG2 gene was associated with risk
of developing CKD in Asians with type 2 diabetes in the prospective cohort study. Further investigations are warranted
to understand the pathway-based functional implications of the important loci in the PPARG2 gene.

Keywords: TCF7L2 gene, PPARG2 gene, type 2 diabetes, chronic kidney disease
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Association of HLA-DQA1 and PLA2R1
polymorphisms with risk of idiopathic membranous
nephropathy (iMN) in Thai patients

Prapa Pattrapornpisut’, Manop Pithukpakorn®, Boonyarit Cheunsuchon®, Chairat Shayakul'
" Division of Nephrology, Department of Medicine, Division of Medical Genetics, Department of Medicine,
®Department of Pathology, Faculty of Medicine Siriraj Hospital, Mahidol University

Background: M-type phospholipase A2 receptor (PLA2R) on podocyte was identified as the major target antigen
in iMN, with the prevalence around 60% in Thai iMN patients. Recently, single nucleotide polymorphisms (SNPs)
in HLA-DQA1and PLA2R1genes have been found to associate with iIMN compared to normal population which
might underlie the pathogenesis of autoantibody production against endogenous PLA2R antigen. The objectives of
this study are to investigate the association of these SNPs and risk of iMN in Thai patients, in particular of PLA2R
associated individuals.

Methods: From June 2015 to February 2016, 53 Thai iMN patients were enrolled. DNA extraction and SNPs
genotyping of HLA-DQAT rs2187668 and PLA2R1 rs35771982 were performed in all iMN patients and 120 normal
controls with PCR and denaturing HPLC. Detection of glomerular PLA2R expression in biopsied renal tissue, and
serum PLA2R antibodies in the patients with active nephrotic syndrome were investigated by indirect
immunofluorescence assays. SNPs and risk of iMN including subgroup of PLA2R-associated cases were
calculated using chi-square test and logistic regression analysis.

Results: 37 of 53 patients (69.8%) was either positive for glomerular PLA2R staining or serum PLA2R antibodies,
hereafter identified as PLA2R associated iMN. SNP in PLA2R1 increased risk of iMN with OR 2.25 (95%CI
1.28-3.95) compared to control, and further increased to 2.54 (95%Cl 1.29-4.98) in subgroup of PLA2R associated
iMN. Interestingly, no significant association was found in non-PLA2R assoicated iMN [OR 1.75 (95% CI 0.72-4.2)]. In
this cohort, SNP in HLA-DQA1was not associated with iMN risk (OR 1.28, 0.61-2.69), the result which is contradicted
to previous reports mostly in Caucasians.

Conclusions: This is the first study to investigate genetic influence on Thai iMN, primarily focused on PLA2R and its
immunogenicity. Increased risk in those with the coding variant SNP of PLA2R1, rs35771982, supports the hypothesis
of conformational change, and thus antigenicity of PLA2R1 protein. Like several other autoimmune diseases, different
genetic predisposition observed across Asian and Caucasian might explain our findings of non-association between
the HLA-DQA1SNP, rs2187668, and iMN. The value of testing rs35771982 genotype for assessing susceptibility to
PLA2R associated iMN should be further elucidated.
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A multicenter, randomized, controlled trial
comparing cefepime monotherapy versus
combination of cefazolin plus Ceftazidime for empirical
treatment of CAPD-associated peritonitis

Thidarat Kitrungphaiboon', Piyatida Jeungsmarn®, Guttiga Halue®, Monchai Siribamrungwong®,
Kamonrat Chongthanakorn®, Ussanee Poonvivatchaikarn®, Saraporn Matayart’,
Chanchana Boonyakrai®, Wanida Somboonsilp®, Pisut Katavetin', Kearkiat Praditpornsilpa’,
Somchai Eiam-Ong', Talerngsak Kanjanabuch'

Division of Nephrology, Department of Medicine, Faculty of Medicine, Chulalongkorn University’,
Banphaeo Hospital’, Phayao Hospital’, Lerdsin Hospital’, Charoenkrung Pracharak Hospital’,
Nakhonpathom Hospital’, Buddhasothorn Hospital’, Taksin Hospital’, Chaophraya Yommarat Hospital’

Background: To prevent high morbidity and high mortality rates of continuous ambulatory peritoneal dialysis
(CAPD)-associated peritonitis, International Society for Peritoneal Dialysis (ISPD) advocates administration of
two empirical antibiotics covering gram positive and gram negative bacteria. To avoid laboring due to two drug
administration and drug interaction, single broader-spectrum antibiotic shall be proposed instead.

Objective: To compare the efficacy of empirical antibiotics of CAPD-associated peritonitis with intraperitoneal,
continuous dosing of cefepime monotherapy versus combination of cefazolin and ceftazidime.

Patients and methods: A multicenter, open-label, randomized controlled trial was conducted in patients with
CAPD-associated peritonitis from 9 centers in Thailand. This study was noninferiority trial. Patients were
randomized to be administered either intraperitoneal cefepime 1 g loading then 250 mg all exchanges (treatment group)
or cefazolin and ceftazidime (control group) in the same dose. A primary outcome was primary response rate while the
secondary outcomes were initial response, complete cure, relapse, recurrent, Tenckhoff catheter removal and death
rates. Initial and primary responses were defined as resolution of clinical peritonitis and PDF WBC < 100 /UL with
PMN < 50% on day 5 and 10, respectively. Complete cure was defined as complete resolution without relapse,
recurrent or death within 28 days after the completion of antibiotics. Noninferiority established when 95% confidence
interval was included within equivalence margin interval (-15%, 15%).

Results: Ninety-two CAPD-associated peritonitis episodes presented from August 2015 to January 2016 were enrolled
(45 and 47 episodes in the treatment and control groups, respectively). Demographics and patient characteristics of
both groups were comparable. Most common pathogen was coagulase negative staphylococci. Results of culture
negative are 29.34%. Primary response, initial response and complete cure rates of treatment group and control
groups were 82.93% and 85.1%, 95% Cl -12.7% to 17.2%; 63.4% and 68.1%, 95% Cl -14.7% to 24%; and 75.6% and
78.7%, 95% Cl -14.1% to 20.2%. According to the results, noninferiority was established. End treatment response,
relapse, recurrent, Tenckhoff catheter removal, and death rates were achieved noninferiority also. No serious adverse
reaction was found in the cefepime group.

Conclusions: Intraperitoneal administration of cefepime monotherapy is simple and effective. Cefepime monotherapy
should be considered as an alternative first-line antibiotic in treatment of CAPD-associated peritonitis.
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Evaluation of treatment effectiveness of
renin-angiotensin aldosterone system blockade on
progression of chronic kidney disease:

A cohort study

Phisitt Vejakama, Atiporn Ingsathit, Ammarin Thakkinstian
"Suppasitthiprasong Hospital, Ubon Ratchathani Province, *Faculty of Medicine, Ramathibodi Hospital,

Background: Chronic kidney disease (CKD) is a leading cause of death before and after onset of end-stage renal
disease (ESRD). Knowing treatments that can delay disease progression will lead to reduced mortality. We therefore
aimed to estimate the effectiveness of renin angiotensin aldosterone system (RAAS) blockade on CKD progression.
Methods: We conducted a retrospective CKD cohort at Ubon Ratchathani province, Thailand from 1997-2011.
ESRD was defined as estimated glomerular filtration rate (€GFR) < 15 ml/min/1.73 m®, dialysis, or kidney trans-
plantation. All-cause mortality was verified until December 31, 2011. A counterfactual-framework was applied
to estimate the effectiveness of RAAS blockade on outcomes, i.e., ESRD, death before and after ESRD. RAAS blockade was
categorized according to duration of use <0.25 year, 0.25-1 year (RAAS1), and > 1 year (RAAS2). An augmented
inverse-probability weighting (AIPW) method was used to estimate potential-outcome mean (POM) and average
treatment-effect (ATE). Multi-logit and Poisson regressions were used for treatment and outcome models, respectively.
Analyses were stratified by ESRD, death before/after ESRD. STATA 14.0 was used for statistical analyses.
Results: Among 32,106 patients with CKD, 4,768 (14.9%), 5,576 (17.4%), and 3,056 (9.5%) developed ESRD, died
before ESRD, and died after ESRD, respectively. The ESRD rates in RAAS2, RAAS1, and non-RAAS groups were
9.2%, 13.8%, and 15.7% respectively, and resulted in risk differences of -6.5% (95% Cl: -7.9%, -5.1%), and -1.9% (95%
Cl: -4.3%, 0.5%) and numbers needed-to-treats (NNT) of 15 and 52. Only the RAAS2 group showed a significantly
reduced risk of death before ESRD from 21.1% to 16.1%, with an NNT of 20. In addition, the RAAS2 group also showed
a reduced risk of death after ESRD with a 9.1% (95% CI: -17.1%, -1.0%) risk reduction, equating to an NNT of 11.
Conclusion: RAAS blockade prevents CKD progression to ESRD, premature death and death after ESRD.
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The community-based network in the management of

chronic kidney disease : Phathumtani model

Paschana Chaisuwanarat', Phrairach Phinphart', Jintana Chokchaimadol', Ueamporn Lumboot?,
Suwanee Sripach®J irayut Janma“, Siribha Changsirikulchai*

" Phathumtani Hospital , * Public Health Office (Phathumtani) , ° The National Health Security Office Region 4 (Saraburi),

‘Faculty of Medicine, Srinakharinwirot University, Bangkok, Thailand

Background: Chronic kidney disease (CKD) is a major problem in healthcare system because its prevalence is
increasing globally and it can progress to end stage renal disease (ESRD). The well-designed program in systematic
management from the collaboration between policy makers and healthcare personnel (HCP) working in service-based
hospitals and in academic-based hospitals is a strategy to lower the number of ESRD patients.

Objective: To present a model of care for CKD patients from diabetes (DM) and hypertension (HTN) in the network
of Phathumtani province and outcomes.

Methods:The network of CKD care was prepared step by step and initiated in 2014. We set up the local
guideline of CKD care to be used by HCPs in the primary care level which was comprised of primary care
clinics (PCUs) and community hospitals. The referral system of CKD patients was designed and agreed among
HCPs working in PCUs, community hospitals, and Phathumtani hospital which is a service-based, tertiary care
hospital. The HRH Princess Maha Chakri Sirindhorn Medical Center (MSMC),Srinakharinwirot University provided
training for CKD care, providing visits to CKD clinics, and giving suggestions to solve problems. The Phathumtani
Public Health office collected and monitored data. The National Health Security Office, Region 4 (Saraburi), provided
the budget for training and educational tools.

Results: There were 116 PCUs (99 PCUs belonged to the government, 17 PCUs belonged to the private sectors)
and 7 community hospitals joined in this network. Data was collected from January, 2014 to April, 2016. The number
of patients with DM with or without HTN, and HTN alone were 82,187, 57,425 and 72,830 cases, respectively. The
number of patients screened and diagnosed CKD were15, 298 (24.45%) cases in 2014, 20,683(28.21%) cases in
2015, and 24,690 (13.60%) cases in 4 months of 2016. The percentage of CKD patients with slow progression and
defined by the rate of decline estimated GFR 4 ml/min/1.73m2/year or less in 2014, 2015, and 4 months in 2016
were 72%, 56% and 63%, respectively. The incidence of unplanned dialysis at Phathumtani hospital was reduced
from 3.4% in 2014 to 1.56% in 2015 and 0% of 6 months in 2016.

Conclusion: The percentage of screening and diagnosed CKD patients has increased following the initiation of the
community-based network of CKD care, Phathumtani model. The percentage of CKD patients with slow progression
has shown improving trends. This network has shown benefits in lowering the incidence of unplanned dialysis in
tertiary care hospitals.




S
a

vl

HEMODIALYSIS ROOM

rUodlcnfgy _
Isowenhuiavuril

ing el 139 auudszrgia shualwunss
gunatund Ssninawys 15110

SURIBUTRUSMS 20 LB 2542

voulwamslAusms
1. Wusnssnngiaelaneisesslasmsneniiondis  unans

w3eslafisngiheanesous og T July unndgaua 2 Au
2. Wusmasnedelanedsunduuazfielnane 1. weunwndgde Yinandde

andu swsniuimanase 24 Falay 2.

unndndonizm gudn

wenuagidemaladien Suu 6 au

Dwsuindovlaifigy

UNNA axday vthmbe ey

11 1309 Wsmsadvas 10 1a3es dwmsugnidu 1 1a3ey 2. wwamgnd ewnamal
3. wwiiouls Muemas
mslAuSmswonidoa 4. wwamhie navane
Walduims Juduns- Juaninm oc.oo - eg.mo 1. 5. wweinn Juasng
Wusnstuas 2 8y 6. WITIUSAN wAFITIN
Jaewmdanuld
dasusms 1. UNANFAL e
- dndesnnnnsntydnauasaiaAniswiineu 2. UNEMNNAAT WIUNoy
dhuipediu Aw3ns 2,000 1w wiinauiialy
- dmenifealuszuy winUssiuganmwuiema uay 1. weledu Tayy
F198NULY 1,500 UM 1,700 UM
- aanidenluszuy Useiudean waztiziiuiny wuasladisulsowgrvrarund (§Funssuses
1,500 UM nasumsnelasnsenideasoiaiosladion oy
doyawlnsuusms ANZNIINNIIATITUIBVNIAIZIUNISnlasnIsWanIAen
U9 40 AU wiaidu showedaslaiion (asn) 1o Jufl 30 Agueu 2557 - 30
anddmms 11 au Hqueu 2561
- Andussiudean 15 Ay HUITENU UNNT audav
- Anbussiuguawuvivand 14 au woslnsdwi 036 -472041-6 #ip 533-534 , 081-853-9868



lusUn nuoaknnau
muwlmmm o

ruUsdlaingw
Isowenuiawnao

Vlﬂ\i me 421 a.5uNAI5 B.1diDv ? WVI&N 93000

Us:noudod 2 AUDEUSMS
1. wheladsnluwszifiosdiq (1)
Fudal¥uins Waousunan 2544
2. whelafsundunsziiosi )
Fudalwuins datuil 24 Suneun 2559
3. whsdelanteein
Eudaliuims Watuil 10 ganan 2551
youIIaMsuUsSMs (Scope of service)
Wusmsfiheildsumsdnsnhdanaunulasieisnns
wWanidandeiadavlniiisuuazinelametooiay
SuouipSovlaifiay
- wheladenedanwszifiosi (1) $1um 5 wise /
dhaavluvagihe ICU 2 ey
- mhelafisneduwziiedic (2) S 11 1e3ed
mslAusms
1. vimavenidendeiaiavlaiiion Yudundfetuians
Fuag 2 39U 1A 07.00 - 19.00 1. uazidlalansnann 24 Flaw
dwsuihegniduiinfudesanidendoiniasladioy
2. vimsalanvyeiay Judunifeiugnd 1ian
08.00 - 16.30 u.
3. Teusnwmeidanmsinen BianwiSeslsaln uay
maufiRf Fuduniteiugns
dasIFusMs
- dAwendendihydniensennnsudydnans
uazaaRnawinMusuieviu AL3NT 2,000 U
- aveniiengiheyseiudian Lazinmey
Au3N5 1,500 U
- {ihethsetuan Fu3ns 1,500 um

dgoyawuodinsuusms
- @nddrmems 20 ey
- AvBafafnmawinouauiiosiu 3 au
- Avfusziudva 8 Au
- nsiinmes 12 Ay
- fiheweniFenqnidu ay 180 e/l
ynans
angsuwndlaaln 1 au ldud wasag1 wiuns
wwndeunsausalaian 2 au
1 we.nafing daui
2. wy.findin AaavA3Y
wenagidimmnalaios 2 au
1. wwansiml 3nia
2. wITIUARY Fun
wgalewIsnenswenagilaevaniian
sruiadaslaiis
1. waand undnd (hnihwdoe)
2. wndien yadges
3. uWaENgU AENBATYLY
4. wvadass Tusemd
weNLIaLRWIEIMIWENLaEihese lametasiise
1. UNUONA LBf
2w aNInd
wiinougaemasauld
1. Wyl vy
2. wwailadneal Wnui
3. wwmaw fals
4. wegndil aanile
5. UWNWQAS dnaed
AU
AR v
2. WNalgim ATENATIN

nirelaiisniadunwssidvsiag (1) [#5unmssuses
wnasgumsimnlasmsvanidenadisiaisslaiion Tasamy
auniiumsm’m’ama\immimunﬁinwﬂﬂﬂnﬁmnLaammﬂ
Lﬂsa\ﬂmmw (996.) i Tuil 30 0. 57 - 30 f.8. 61

wwwlaiisuadunszidpsiag (2) (a5umssuses
mmﬁmmﬁnuﬂmanﬁwgnLﬁaﬂﬁamﬂ%‘admﬁﬂu Towanue
aunssumimwimmmmﬁwunﬁinyﬂﬂﬂmiwgnLaammﬂ
Lﬂsaolmtwﬂu (750.) o Tufl 26 5.0. 59 -25 5.A. 60
RUsTEUe weken el uwsml
waslnsdwi 074 - 609500 sia 7310 uay 1214



Journal of the Nephrology Society of Thailand 79

nonssuvovannulsala [fav¥eaales

Suf 28 - 29 gaAU 2559 ru Rovus:isU
insuduoasu Bu 3 Isviisulnaidu Noau
BOWIWOSU NSVINWH




gol nonssuwovawmaAuisala irousnAng

nonssuvovannulsala [ayVsEgals=

'\ vuUs:sU Nephrology
~ Board Review Course 2016
‘ - | “Essentials in Nephrology

29

Sun 24 - 25 Auehdu 2559 rU ROVURD
Bu 3 Isonsulnaidu Roau sowiwosu
| nsoinwe«

Tr— ~...umcglomerulunephriﬁs
sually 50 * Slowing evelopin
Proteinuria > 3

* Hypertension

¢ Shrunken smooth kidneys

§renalinsufce' |8

/day and hematy

yyyyy



Journal of the Nephrology Society of Thailand 81

N 4 7
%

wilede “chsimasisodounola
naznvidudaanosiuién”

N
; @ aansoavielanviglsalain
N1 4 3 AnviyaAfem
-, U, ATELNIUNNLIA lswwenunawssavngina
JU s acn A nilaazluan Ins. 0 2644 4133

580 ym

- - E-mail. <oun_pmk@hotmail.com>
;I;;;” TPURNIATY I YY 0I2 [N Mo owimie

alin Aol AnsEie Mg *d”]ﬂ%’uﬁ’]uﬁ é/\‘]‘?jﬂﬁ\‘] LLG’]I 10 L@lu
ARl swena U9 ASuadaR X o 3 A
Fuly dnselving

Thaitann|

'ROLOGY SOCIETY OF

TANAT UNW/WEANB/AN/UINTTY oo WNENA

UssavAaunsituanBnoisansus:inn

Q yara @az 600 vm) O aodu @az 1,200 vn)
Tapwelisaand (nyandpulifaussan) )

natiann ngihu 121 [T
uUU AUR 2108
Fondn e (1wl

nodldsissdususudonad Tagisaudu

Q shuswaslvewdizd smnouwwssyidaln Syfosming
Fa1d swnanlaalnuisUsmalng aafi 043-2-52079-9
(n3elg3LAUBUIATT NFUT Fax sunlushahniSusuiams anii 0 2718 1900)
%30 E-mail : kidney@Ioxinfo.co.th

Q Frviudesunamsdvine ananlsalawisdssmalng (Fedswiaulandingn 10 vn)




82

Aduasuastsuusihdmiugasunadnaiafiind

ssnsamanlsalawivssmalnesuiansan faiinusiuaiy (original article) UnANALeL (special article) Tenugthe

(case report) #3937881UAN clinicopathological conference, practical point Tunaadin ¥3e aavanefivussansms uazunanu

Nudsumisnmsiuansaesng q Mneadulsalanensinsuazmendengy Sasiideaninuisaeipefiailumiievse

Miasedudumnney fdunuide deswumaiasananausnsIiMItEsTIn Nenugithe doeldsuanuBusenangthe

sUnmvamaNdsznay mndnasn / dauday 2evidunn desldiuanabusendumednunidnes

ABNSIASENUNAN

1.

fuaifu (Manuscript) daviinisprsniimed Tasldlusunsudszanamluszuudiinns windows 2000 %o

goni Téur Tusunsu Microsoft Word Tu MS Office 2000 4uly 14813 Browallia New 2un 16 unanuasinnuenalaiiu

10 NTNTZAE ANRDLIA A4 Lazianansanedeluiiu 30 Sav

2.

avALsTNaUaNAUALY

fuatfunnuszinnensdsznaumadiuaneg Sevannueivil

21

23

24

225

2.6

2.7

o

Foi3ae (Title page)

a '3 '

wus 9l aoduidudein ladeuazanazeviinusynviu wazluvssindaluldszydenioseu

U q

a o

figiwusdoin dfunanusevauzyreaibildagludsindeiu Wlannoasmhiulinedlsuvesgsinug

1%

wazviny wisnssyamunfndazaviilwusian

=

Y PR N V™ |

undnge dualiuiifuliwusfuaivuaznenugihoynuszian dosfiundadeivnminsuaznndengs Tas
TRniundntadsmminenauudimudisundngansdongy dwsuduativludnsusdug Wiiundngs
munmniflviniu wionierimua keywords finsaunquidavvdnaesumanuiiu S 3 M

ilo3es Tunsdiveviinudiuaiy esfidunsulumahiausiFavenusdy fio umh Saquazisns wadnsnl s
dmsuduarissimiu ¢ dawusoreiansanddihdelunminausiide 3asldieemumumanzan
Formundu q Tdud Widmiseszouwmdn mnfime uwugll wazguaw Wszysumdslflwideides
wiondussey laegunmuuuAinealiaslugUuuy jpeg Wi tiff

Anfnssudszma wingiwusfosmstuiinddenazeuauyaravisanulaFluneuiesesduaiuions
nshldlanlddaanuiinszd

1ena1381vdy duatiuynusziandasdrsdsienansiilésznaunsidou WidAunnsdedelilavansias
Seemuady Taaldneiiasuenuu (superscript) mMagduienastildszuy Vancouver laaldlysunsy

EndNote lafagfiwusautlv 6 au uasdodenavnsmalildnu Index Medicus

msviuRify defuaiuduIu 1 %a 19 E-mail: kidney@Ioxinfo.co.th



3

WdiN 3Kl
-—
THAILAND

ROLOGY SOCIETY OF  /

THATLAND Q( ..
RENAL REPLACEMENT:THERAPY
YEAR 2014 (¢4 (e

Chuasuwan'A%PraditpornsilpalKel. Editor



Lqu

ROLOGY SOCIETY OF

IBractical

I\ephrologyitor ‘ Solh *o‘gis‘ts

U27A) WA, 2559 1. amsa"vd:‘a‘ams &ﬂ?

SuwnBAVan 15 SusAu 2559

13.30 - 16.00 u.

Fuuuns:nowinSoduiwndlsalaa 8 ia:auIAuTsATaY
o HudlsAla sw.eass U thiduowaUNaToMAWUUN
e Kudglsala Tsvweualndinuy tiduswaviuladonmaosun

e Group discussion s:uuth / asa. la:UryrnolU
wa.e.n.nafs NAl¥auur / uw.cuiny TomAvsryae

o ANUNSSUMSAUNAUM 159U Tsuwenunagassil

V €

SUANSH 16 SusAU 2559

08.00 - 08.30 U. avn:idgu

08.30 - 08.40 u. NaItaVU / UNUIWNISSSIUYRY SATSUDISSS (JoUDIMSISuwenuIagassit

08.40 - 10.00 u. Common Electrolyte Disorders

e Hyponatremia / U.O.WIASS AYAT

o Dyskalemia / SA.UW.TANS NAIOAU

10.00 - 10.30 u. Coffee break

10.30 - 11.50 u. Diagnosis and Management of Glomerular Diseases

e Practical Approach to Common Glomerular Syndrome / wry.iNsows INUSAAUNS

e Evidence based Management for lupus Nephritis / wWA.WNY.OSWANIT WIFIOUF

11.50 - 13.00 u. Lunch Symposium (USBN Takada)

o Simplify the Treatment of Hypertension: Roles of L-T Type CCB / wA.UW.NNSWIY UNSIDA

o Hypertensive Treatment with L-T Type CCB to delay Renal Impairment / uw.2cliad lonAwsryay
Moderator : UW.QCUIOY ToNAIRSYAY

13.00 - 13.40 u. Evaluation and Management of KUB Stones / UW.4N¢ ASAWYOSSTU

[AouUs:3UNAUNIUNUISIOFNSSL] Current UTI Management in Children / awr.uw.wsdy Mudcuuna

13.40 - 14.20 u. Tropical Renal Diseases / SA.WNY.ASSOU OYAOS:NATY

[ouUs:guNAUNIUNUISIDYINSSW] Practical Approach to Nephrotic Syndrome / w.n.AvNS:UIU ASAOSSIU
14.20 - 14.40 u. Coffee Break

14.40 - 15.20 u. Acute Kidney Injury Revisited / UL.OIAU LVUY

15.20 - 16.00 U. Chronic Kidney Disease: Prevention and Slow Progression / wry.Ugsad IsoUauvn

4




